PRESENTED  BY 


PUBLISHER 


BRADY  BRASS  COMPANY 

ORIGINAL     AND     SOLE     MANUFACTURER    OP 

CYPRUS  BRQNZE  BEARING  SlETAL 

Recently  adopted  by  the  EJ,  S,  It.  A.  and 

the   M.  ('.  IV  Association  jis  Grade  "1!." 

Used  today  wherever  railroads  are,  operating 
LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

General   Olfiee   S   Work*,    JERSEY    CITY,    N.   J. 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal   and   water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas   B>ds     Chicago. 
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OFFICIAL/         PROCEEDINGS 
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NOVEMBER  23,  1S21. 


REVIEW  OF  THE  BOILER  STAYBOLT  ART. 

By  C.  A.  SELEY,  President,  American  Flexible   Bolt  Co. 


Steel  Car  Forge  Company 

=  Pittsburgh,  Pennsylvania  =^= 

FORG1NGS 


4  J 

FOR     SALE 


FOR   SALE 


Shippers    Freight    Service 

Tracing— Rates  -  Claims     Exports 

Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co.    Pittsburgh 


Phone  Grant 
237  1-2-3 


Graham  Nut  Company 

PITTSBURGH,   PA. 
■-  MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc. 


This  Space  For  Sale 


THE  BABCOCK  water 

m  GAUGE  PROTECTOR 


The  Babcock  Water  Guage  Protector,  efficient, 
safe  and  reliable. 

All  parts  easily  accessible,  easy  to  clean  and  take 
apart,  but  cannot  be  blown  off..  Will  outlast  sev- 
eral ordinary  guages. 

A  sample  Babcock  Protector  will  be  sent  on 
approval  to  any  responsible  railroad  official. 

Write  for  our  booklet  and  an  estimate  on  your 
requirements   today. 


MANUFACTURED     BY 


Jom 


[NY 


NEWCASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All  Classes  of  Freight  and   Passenger  Equipment. 


Davis  "Solid  Truss"  Passenger  Beam 

ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales    Office,    Frick    Building  Annex,  Pittsburgh,  Pa. 


Ammwmmmiwwwiwmwmmwim 


— ■>& 


THE 


GOULD  5  MPI  [X  SYSTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 


NEW   YORK 


CHICAGO,    ILL. 


DEPEW,    N.    Y. 


)^*M*M«M«MMMMMM0MWMMMMMMkMM0«MM«MMM«M0MMMMfcMM*«MMM«*0MMMMMM«0*0i)x' 


CLOSE    CORNER 
DRILL 


a  POWER  IN  CLOSE  QUARTERS 


No.  8 — Capacity  1%  inches 
No.  9 — Capacity  3       inches 

Designed  for  use  in  those  hard-to-get-at  places 
which   cannot    be    reached    with   an 
ordinary    center  spindle  drill 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,  Philadelphia,  Pittsburgh,  Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


r-Ut?    ^b-L 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,     -    -     Pa. 


NATIONAL  wcnfCL  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.   S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Roche.ter.    N.     Y.         Pitt.bargh.    Pa.  PITTSEU?GA  PA 

_  _  „, '      ,      .  m~2  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  W8    WEST   34th    STREET 

New    York    City.    N.    Y.  Phila.    Office: 

•06    FRANKLIN    BANK    BLDG. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
6c    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  Chattanooga,  Tenn. 


MAHR  PATENT  NO.  1-C  TORCH  FOR 
STEEL  CAR  REPAIRING 

Burns  the  Ciieapest  oil  obtain- 
able and  produces  a  big  intense 
flame  that  will  quickly  heat  the 
largest  sills,  bolsters  and  other 
steel   parts  for  straightening. 


f  rkiilrtii?  (o. 


MINNEAPOLIS 


IV 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.         MELROSE  PARK,  ILL.  EAST   ST.   LOUIS,   ILL. 


This  Space  For  Sale 


ESTABLISHED     1884 


JAPAN  OIL 


SIPE'S   JAPAN  OIL 


L!*£as,?Acy    "STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  D8E   BY  ALL  THE  LEADING  RAILROADS   IN   THE  UN.'TFD  STATES 
MANUFACTURED      ONLY     BY 


Chicago  ill  JAMES  B.  SIPE  &>  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFf 

DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab   or 
foot  board  while  running. 

A  catalog  or  call  by  Representative 
for   the   asking.     0     0     0     0     0 

MesteaA  Valve  It  Co, 

Works:  Homestead,     Pittsburgh,  Pa. 


=:  FARLOW  DRAFT  ATTACHMENT  := 


TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  {  or 

FRICTION     DRAFT    GEARS 


THE  T.  H.  SYMINGTON  CO. 


New  York 


Chicago 


Baltimore 


Rochester 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTERED 
THE   luEAL  PAINT  OIL 


B.  G. 
SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


Patented  April  23,  1918 

SCHAEFER  RUCK     LEVER      CONNECTIONS 

For  Freight,  Passenger  and  Engine  Tender  Equipment 

In   use   on  38   Railroads,   including  the   largest    Railroads 
in   the   Country. 

Schaefer   Truck    Lever    Connections   are    made    from   one 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    welds. 

We   carry   in    stock   lengths   from   2   ft.   6   in. 
to   3   ft.   6  in.,   progressing   in   %-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER  BUILDING,  PITTSBURGH,   PA. 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
requirements  at  all  times. 

YOU    can    order   them    in    quantity    with    the 
assurance  that  they   are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  sths!!,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  For  Sale 


PIONEER  MANUFACTURERS 


/TV 


All  kinds  of  complete  Air  Brake  Ap- 
paratus and  Test  Racks;  Friction  Draft 
Gear;  Pneumatic  and  Electro-Pneumatic 
Train  Signal  Equipment;  Air  Compressors, 
Governors,  Storage  Reservoirs  and  Acces- 
sories; "WABCO"  Brake  Cylinder  Packing 
Cups,  etc. 

Our  Engineering  Experts,  who  devote 
themselves  entirely  to  the  free  solution  of 
operating  problems,  constitute  the  oldest 
industrial  Service  Department  in  the 
United  States.  This  service  is  maintained 
for  your  benefit  and  is  always  at  your 
command. 

Westinghouse  Air  Brake  Company 

General  Office  and  Works,  Wilmerding,  Pa. 

New  York  Pittsburgh  Washington 

Chicago  St.  Louis  San  Francisco 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shop*. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  All  /lA#\  EAST  P|TTSBURGH 

Large  American  Cities  W^J  PENNSYLVANIA 


MORE  THAN  55,000 
BALDWIN  LOCOMOTIVES 


The  total  number  of  freight  and  passenger  locomotives  (ex- 
clusive of  switching)  owned  and  operated  by  the  railroads  of 
the   United   States,   is   about   50,000. 

Since  these  Works  were  established  ninety  years  ago,  our 
total  output  has  been  in  excess  of  55,000  locomotives  of  all 
types. 

Baldwin  Service  is  at   the   command  of  all  the  railroads. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh  Representative:  E.  Converse  Peirce 
279   Union   Arcade    Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features- 


[ 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 

Machine  Tools 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special   catalogue. 


FOR    LOCOMOTIVE,    CAR   AND 

RAILROAD  REPAIR  SHOPS. 
Also  complete  machine  tool  equis> 
ment  for  general  machine  shop  a* 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wall 
cranes,   and   steam   hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  alio 
be  furnished. 
Catalogues  on  request 


General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh, 


This  Space  For  Sale 


"TATE" 
FLEXIBLE  <^ 
STAYBOLT. 

Threaded 
Connection 


"F.  B.  C." 

FLEXIBLE 
STAYBOLT. 

Welded 
to  Sheet. 


Our  latest  achievement,  The  "F.  B.  C."  Welded  FLEXIBLE 
STAYBOLT,  is  as  great  an  improvement  over  the  present  type 
of  Tate  Bolt  or  similar  designs  using  threaded  sleeve  connec- 
tions, as  the  Tate  Bolt  was  over  the  ordinary  rigid   Staybolt. 

Some    of    the    Advantages: 
Non-Leaky  Sleeves  Lower  Cost  of  Application 

Wrapper  Sheet  Strengthened  Reduction  in  Stock  Carried 

We   shall   be   pleased   to   send   literature  upon   request. 

Flannery  Bolt  Company 


VANADIUM   BUILDING 


PITTSBURGH,   PA. 


The  Draper  Manufacturing  Go, 

Port  Huron,  Michigan 


Manufacturers  of 

PNEUMATIC 

Flue  Welding  Ma- 
chines, Flue  Reclaim- 
ing Attachments,  Lo- 
comotive Turn-table 
Motors. 


HUNT-SPILLER  IRON 

HAS    THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE 


RESULTS  GREAT 


Manufactured    Only    By 


Hunt-Spiller  Manfg.  Corporation 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.      BOSTON,     MASS. 


W.  B.  LEACH,  President. 
J.  G. 


PLATT, 

Vice    President. 


XI 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company, 

NewYor,k  Franklin,  Pa.  Chicago 

-  and  offices  in  principal  cities  «■ 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE  TASTINGS 

FOR  THE  RAILFOAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 


Superior 
Quality 


Expeditions 
Delivery 


Consistent 
Price 
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Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 


STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


fiEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
RICHMOND,  VA.,  Mutual  Building. 
LOUISVILLE,  KY..  42  Todd  Building. 


OFFICIAL    PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

Organized    October    18,    IU01. 

Published   monthly,  except  June,  July  and  August,   by  The   Railway   Club  of 

Pittsburgh,   J.    I).    Conway,    Secretary,   515   Grandviejw',Ave.,    Pittsburgh,    Pa. 

Entered   as    Second    Class    Matter    February   <!.    1915,   at    the    Postoffice  at    Pittsburgh, 

under    the    Act    of    March    .".,     V-Ti'. 

vol.  xxi  Pittsburgh,  Pa.,  Nov.  23,  192T*!iS?  ?.?  gff 

OFFICERS   FOR   1921- 1922 * "[' 

President  i 

SAMUEL    LYNN,         •"" 
M.   C.    1'...    P.   &    L.    E.   R.   R.V  '  " 
McKees    Rocks,   Fa. 
First   Vic-   President  Secbftftj   \"ur  ?resi  lent 

1).    F.    CRAWFORD,  GEORGE    D.    QUpEN, 

Vice    President,    Locomotive    Stoker    Co.      Traffic    Manager.    Pennsylvania    System, 
Pittsburgh,   Pa.  'PiStsburgrj,  Td. 

Secretary  Trcasu.ii 

I.     1).     CONWAY,  F.    IF.    STARK. 

Sec'y.-Treas.,    Ry.    Supply    Mnfrs,    Ass'n.,      Supt.    Fit.  Car  .  K.  pair-.  •  P.  X-  L.  E.  R.  R.. 
Pittsburgh,    Pa.  Pittsburgh,,  P.a. 

Executive   Committee 
L.   IT.   TURNER,    Supt.    Motive   Power,    P.    &    L.    E.    R.  'It.   Co.,    Pittsburgh,    Pa. 
I).    1.    REDDING,    Asst.    Supt.    M.    P.,    P.    &    L.    E.    R.    K     Co.,    McKees    Rock-.    Pa. 
F.    R.    McFEATTERS,    General    Supt..    Union   R.    R.    Co."  Fa>t    Pittsburgh,    Pa. 
A.    (',.    MITCHELL,    Supt.,   West-Jersey    &   Seashore   R;    R.    Co.,    Gamden,    X.    1. 
F.    M.    McNULTY,    Supt.    Motive    Power,    Monon.    Conn.     R      R.    C  ...  'Pittsburgh.    Pa. 
I.    G.    CODE,    Pittsburgh,    Pa. 
I).    M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa. 

I.  A.   SPIELMANN,   Asst.   to  General   Supt.,   15.   &  ().   R.    X.,    Pittsburgh,   Pa. 

II.  II.    MAXFIELD,   General    Supt.,    M.    P.,    P.    R.    R.    '\...    Pittsburgh,    Pa. 

F.  J.    LANAHAN,    President,    Fort    Pitt    Malleable    Iron    Co.,    Pittsburgh,    Pa. 

Finance    Committee 
E.    ('.    SATTLEY.    President,    h  on    &    Steel    Products    Co..    Pittsburgh,    Pa. 
('.    ().    DAMBACH,    General    Manager,    LTnity    Railways,    Pittsburgh,    Pa. 

E.  J.    SEARLES,    Schaefer    Equipment    Co.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa. 
J.    F.    TOWNSEND,    T'-affic    Manager,    National    Tube    Co.,    Pittsburgh,    F'a. 

Membership    Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MIXXICK,    Asst.    General    Manager,    P.    &   L.    E.    R.    R.,    Pittsburgh,    Pa. 
II.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.    A.    RAFSTOX,    Mechanical    Engineer,    Union   R.    R.,    Pittsburgh,    Pa. 
W.    T.    MURPHV,    General    Boiler    Foreman,    Pennsylvania    System,    Pittsburgh,    Pa. 
T.    L.    CUNNINGHAM,    Supt.    Motive    F'ower,    P.    R.    R     Co.,     Pittsburgh,    Pa. 
A.     I).    CHITTENDEN,    Supt.    Transportation,    B.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 
Entertainment   Committee 

D.  H.    AMSBARY,    District    Manager,    Dearborn    Chemical    Co.,    Pittsburgh,    Pa. 

E.  EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 

HENRY   F.   GILG,   Sales   Manager,   Penn   Iron   &  Steel   Co.,    N.   S.,   Pittsburgh,  Pa. 

Reception   Committee 

F.  H.   FRFSFI WATER,  Chief  Draftsman,   Pressed   Steel   Car  Co.,   McKees   Rocks,   Pa. 
T.    L.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
HARRY   15.   KELLY,   Road  Fore,   of  Engines,   P.   &  L.    E.   R    R.,   McKees   Rocks,  Pa. 
E.    V.   WILLIAMS,  Supt.   Motive  Power,   B.   R.   &  P.   Ry.,   DuBois,   Pa. 

II.    M.    WOLF.   Road    Foreman   of  Engines,   P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
S.    E.   VAX   VRANKEN,    Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,   Pa. 

Subject    Committee 
inllX    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
('HAS     ORCHARD.    Traffic    Department,    Carnegie   Steel    Co.,    Pittsburgh,    Pa. 
JOHN  15.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  P.rake  Co.,  Pittsburgh,  Pa. 
WM.   J.   KNOX,    Mechanical    Engineer,    B.   R.   &  P.   Ry..   DuBois,   Pa. 

E.  I!.    DeVILBISS,    Master    Mechanic,    Pennsylvania    System,    Pittsburgh,    Pa. 

Past     Presidents 

I.    II.    McCONNELL    October,        1901,   to    October,   lOO.'S 

L.    H.   TURNER    November,    1903,   to  October,   1905 

F.  H|    STARK    November,   lO0."i,   to   October,   l'.»07 

II.    W.   WATTS    November,   1907,   to  April,         1908 

D.     i      REDDING     November,    1008,   to   October,    1910 

F.    R.    McFEATTERS    November,  1910,   to   October,   1912 

A.    G.     MITCHELL     November,   1011',   to   October,    1014 

F.    M.    McNULTY    November,   1014,   to   October,    1916 

I.     (..    CODE    November,   1916,   to  October,   RUT 

D     M.    HOWE    November,    1017,   to   October,   1918 

I.    A.    SPIELMANN    November,   1918,   to   October,   1010 

H.     II.     MAXFIELD    November,  1010,   to   October,   1920 

F.    J.     LANAHAN     November,   1020,   to   October,    1921 

*  —  Decaesed.  

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
NOVEMBER  23,  1921. 

The  meeting c^as  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock,  P.  M.,  Presi- 
dent Sarnie'   Lynn  in  the  chair. 

The  fiTlJowin^-  gentlemen  registered  : 


MEMBERS 


Alexander,"  j.  R. 
Ai'deison,   .a.    E. 
Antes,    Edwin   L. 
r.abcock,  [v:  PL 
Beegel,    F.    W. 
Berg,*  Ka"f>*e 
Bir'dVW.  SGiison 
Blai'rev,   TV.'JM. 
Brewer,    (117$). 
Bnggs,   L;;:M. 
BurnSide,   £*.*••  f. 
Chilcoat,  yi.-E. 
Clark,    i CafVey 
Code,   J.   G. 
Conway,    J.    D. 
Courtney,  Harry 
Crawford,    D.   F. 
Daly,    P.    J. 
Dambach,    C.   O. 
Damore,  S.  A. 
Dietrich,  O.   M. 
Donovan,  J.   J. 
Durant,   C.   PL 
Emery,    E. 
Ferren,     Robert  O. 
Fitzsimmons,    E.    S. 
Forbes,    T.    E. 
Forrest,    C.    H. 
Gils;,    Henrv    F. 
Gillies,   W."  F. 
Glenn.   T.   H. 
Goda,   P.   PL 
Haines,  W.  L.  R. 
Hale,    Chas.    E. 
Harney,   E.   L. 
Herron,   B.  J. 
Hoffman,    C.    T. 
Hornbeck.   W.   E. 


Howe.   D.   M. 
1  ludsi >n,    W.   L. 
Johnson,    A.    V>. 
Johnson,   John      P. 
[ungbluth,   Adolph 
Kelly.    H.    B. 
Kempf,    G.    P. 
Kirkpatrick,    H.   F. 
ECranse,    II.    A. 
Kroske,  J.   F. 
Knmmer,  f.  F. 
Lake.    Albert   PL 
Lobez,    P.    L. 
Lynn,    Samuel 
Maliphant,  C.   \\". 
Matchett,  H.  K. 
Millar,    C.    W. 
Mitchell,  J.  Wallace 
Mover.    Oscar    G.    A. 
Myers,    AW    H. 
Olsson,    N.    A. 
Painter,   Joseph 
Passino,   F.   J. 
Patmor,   PL   F. 
Perry.    G.   M. 
Price,   W.    F. 
Ramsey,   R.  S. 
Read.   S.   C. 
Revnolds.   D.   E. 
Rhoads,  G.  A. 
Richardson,    H.   R. 
Rimmel.    C.    C. 
Ritts,  W.   H. 
Rush.   Benj.   H. 
Sattlev.   F.    C. 
Searles.   E.    J. 
Selev,  C.  A. 
Smith.    J.   L. 


Smith,   John    L.  Waggoner,  K.  E. 

Snyder,  Jos.  Watson,  John 

Steen,    W.    E.  West,    fohn    W. 

Strauh.    W.   C.  Wolf,    II.    M. 

Stucki,    A.  Wright,    |ohn    B. 

Wyke,  J.  W. 

VISITORS 

Antal,   J.   J.  Heacock,    W.    F. 

Bennett,   Grove  Heinle,   A.    \\  . 

Bergman,  O.  Lester,    C.   E. 

Bollinger,   \\r.  A.  Mahan,   W.  C. 

Campbell,   N.  K.  Neuhausen,    1).  E.  W. 

Capps,  O.   B,  Rodgers,    |.    W. 

Carter,   J.  D.  Rush,    J.    h. 

Code.  C.   J.  Searles,   E.    R. 

Estell,    J.   A.  Smith,    Sion    B. 

Feeley,   J.   D.  Smith,   W.   L. 

Frannberg,  A,.  M.  Thomas,   W.   J. 
Wilson,   S.   C. 

The  call  of  the  roll  was  dispensed  with,  the  record  of 
attendance   being   had   through   the   registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  was 
dispensed  with  as  they  are  to  appear  in  printed  form. 

The  Secretary  read  the  following  list  of  applications 
for  membership  : 

Africa,  John  H.,  Assistant  Foreman  Mach.,  Pennsylvania 
System,  316  Second  Street,  Pitcairn,  Pa.  Recommended 
by    J.    L.    Cunningham. 

Altman,  C.  M.,  Assistant  General  Foreman  Freight  Car  In- 
spectors, Pennsylvania  System,  Pitcairn  Shop,  Pitcairn, 
Pa.    Recommended    by   J.    L.    Cunningham. 

Brendlinger,  M.  T.,  Gang  Foreman  Machinist,  Penn- 
sylvania System,  Lock  Box  237,  Pitcairn,  Pa.  Recom- 
mended by  J.   L.   Cunningham. 

Brumble,  William  E..  Representative  Xathan  Manufacturing 
Co.,  21  East  40th  Street,  New  York  City.  Recommended 
by  R.  M.   Long. 

Carpenter,  H.  D.,  Motive  Power  Inspector,  Pennsylvania 
System,  55  Cobb  Avenue,  Ingram,  Pa.  Recommended 
by   Chas.   J.   Chester. 
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Carter,  John  D.,  General  Agent  Traffic  Department,  Union 
Pacific  System,  7026  Jenkins  Arcade,  Pittsburgh,  Pa. 
Recommended   by   E.   Emery. 

Courson,  C.  L.,  General  Foreman,  Car  Inspector,  Pennsylva- 
nia System,  Pox  428,  Pitcairn,  Pa.  Recommended  by 
J.   L.   Cunningham. 

DeVou,  James  L.,  Erecting  Manager,  American  Bridge  Co., 
1525  Frick  Building,  Pittsburgh,  Pa.  Recommended  by 
Wm.  H.  Connell,  Jr. 

Eberle,  Fred  PL,  Clerk,  P.  &  L.  E.  R.  R.,  Glenwillard,  Pa. 
Recommended   by   E.   S.   Murphy. 

Fischer,  Geo.  E.  A.,  Clerk,  Union  R.  R.,  518  Fourth  Street, 
Braddock,    Pa.      Recommended    by    W.    C.    Bradley. 

FitzSimmons,  E.  S..  Manager  Sales,  Flannery  Bolt  Co., 
Vanadium  Building,  Pittsburgh.  Pa.  Recommended  by 
J.   A.   Ralston. 

Forester,  J.  A.,  Storekeeper,  Pennsylvania  System,  5-14  Pee- 
ples  Street.  W'ilkinsburg,  Pa.  Recommended  by  J.  L. 
Cunningham. 

Fultz,  John  II..  Assistant  Cashier.  Pennsylvania  System,  425 
Pennsylvania  Station,  Pittsburgh.  Pa.  Recommend  by 
J.   D.   Conway. 

Goho,  L.  G.,  Assistant  Foreman.  Pennsylvania  System,  351 
Second  Street.  Pitcairn.  Pa.  Recommended  by  J.  L.  Cun- 
ningham. 

Grove,  Joseph  P.,  Chief  Clerk,  Pennsylvania  System,  611 
Trenton  Avenue,  Wilkinsburg,  Pa.  Recommended  by 
W.   L.   Hudson. 

Harkness,  W.  S.,  Foreman,  Pennsylvania  System,  511  Second 
Street,  Pitcairn,  Pa.  Recommended  by  J.  L.  Cunning- 
ham. 

Hazlett,  H.  PL,  Clerk,  P.  &  L.  E.  R.  R..  1530  Garfield  Ave- 
nue, N.  S..  Pittsburgh,  Pa.  Recommended  by  H.  R. 
Richardson. 

Harshberger,  W.  J.,  Assistant  Foreman,  Pennsylvania  Sys- 
tem, 528  Sixth  Street,  Pitcairn.  Pa.  Recommended  by 
).    L.   Cunningham. 
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Hi  Tan.  John  A..  Gang  Foreman,  Pennsylvania  System,  Pit- 
cairn  Car  Shops,  Pitcairn,  Pa.  Recommended  by  J.  L. 
Cunningham. 

Jackson.  F.  E..  Assistant  to  Treasurer.  Pennsylvania  Sys- 
tem. 425  Pennsylvania  Station,  Pittsburgh,  I 'a.  Recom- 
mended by  J.   I).  Conway. 

Jones,  Ernest  A..  Clerk.  I'.  &  L.  E.  K.  R..  334  Columbia 
Avenue,  West  View,  Pittsburgh,  Pa.  Recommended  by 
H  .R.  Richardson. 

Kavanagh.  I)..  Storekeeper,  Union  Railroad.  Highland  and 
Fairview  Avenues,  Turtle  Creek.  Pa.  Recommended  by 
W.   C.    Bradley. 

Kearney.  J.  \\  ..  Superintendent.  Canton  Car  Co..  Canton. 
Ohio.   Recommended   by   G.    P.   Kempf. 

Kegel.  R.  C.  Special  Agent.  Pennsylvania  System.  512 
Pennsylvania  Station.  Pittsburgh.  Pa.  Recommended  by 
J.    D.    Conway. 

Kraft.  Clyde  E..  Clerk.  Pennsylvania  System.  211  Linden 
Avenue.  Sharpsburg.  Pa.  Recommended  by  W.  L.  Hud- 
s«  >n. 

Leath.  Otway  E..  Lubrication  Expert.  National  Refining  Co., 
1404  E.  Ninth  Street.  Cleveland,  Ohio.  Recommended 
by  G.  P.  Kempf. 

Lewis.  Malcolm  F..  Assistant  Chief  Clerk.  Pennsylvania 
System.  818  Laschall  Street.  Pittsburgh.  Pa.  Recom- 
mended   by    W.    L.    Hudson. 

Lichtenfels.  Philip  H.,  Foreman,  Pennsylvania  System.  414 
Third  Street,  Pitcairn,  Pa.  Recommended  by  J.  L.  Cun- 
ningham. 

Lingle,  S.  E..  Gang  Foreman,  Pennsylvania  System,  926  Lin- 
coln Avenue,  Pittsburgh,  Pa.  Recommended  by  J.  L. 
Cunningham. 

Logan.  Francis  M.,  Chief  Smoke  Inspector.  Pennsylvania 
System.  4S15  Liberty  Avenue,  Pittsburgh.  Pa.  Recom- 
mended by  John   Beswick. 

Loshbough.  L.  C,  Mechanical  Engineer,  Ft.  Pitt  Steel  Cast- 
ing Co..  McKeesport.  Po.  Recommended  by  J.  D.  Con- 
way. 
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Mitchell,  Tims.  J..  Vice  President  and  General  Manager, 
Standard  Inspection  Co.,  1617  Falck  Avenue,  X.  S., 
Pittsburgh.    Pa.    Recommended    by    W.    J.    Murphy. 

Morrow.  H.  C.  Gang  Fore.,  Penn.  System,  783  Sixth  St.. 
Pitcairn.  Pa.     Recommended  by  J.  L.  Cunningham. 

Morse,  L.  A..  Master  Painter.  Pgh.  Div.,  Penna.  System,  422 
Second  St..  Pitcairn.  Pa.  Recommended  by  J.  L.  Cun- 
ningham. 

McCormick,  Louis  P..  Gang  Fore..  Penna.  System,  7011  Idle- 
wild  St..  Pittsburgh.  Pa.  Recommended  by  J.  L.  Cun- 
ningham. 

McDermitt.  \Y.  \Y..  C.  C.  Penna.  System.  619  Kelly  Ave., 
Wilkinsburg.   Pa.     Recommended  by  J.  L.  Cunningham. 

Phillips,  William  H.,  Engineman,  Penna.  System.  528  S. 
YYinebiddle  Ave..  Pittsburgh.  Pa.  Recommended  by 
W.   L.   Hudson. 

Redman.  J.  Thomas,  Asst.  Car  Fore..  Union  R.  R..  99  Hazel- 
wood  Ave.,  Pittsburgh.  Pa.  Recommended  by  M.  E. 
George. 

Robinson.  R.  L..  Asst.  Purch.  Agt..  P.  &  W.  Ya.  Ry..  3433 
California  Ave..  Pittsburgh.  Pa.  Recommended  by  G. 
P.  Kempf. 

Rude.  Vance  E..  Clerk.  Penna.  System.  320  Elysian  St., 
Pittsburgh.   Pa.      Recommended  by   W.   L.    Hudson. 

Shiring.  C.  R..  Inspector.  W.  A.  B.  Co..  1100  Maple  Ave.. 
Wilmerding.    Pa.      Recommended   by    A.    A.    Mackert. 

Smith.  W.  L..  Trav.  Salesman.  Sterling  Equipment  &  Supply 
Co..  703  Empire  Bldg..  Pittsburgh,  Pa.  Recommended 
by  W.  H.  Ritts. 

PRESIDENT:  As  soon  as  these  applications  have 
been  approved  by  the  Executive  Committee  the  gentlemen 
will  become  members  upon  payment  of  the  year's  dues. 

Announcement  was  made  of  the  death  of  three  of  our 
members  as  follows :  F.  V.  McDonnell.  Master  Mechanic, 
Pennsylvania    System,    died    April    26,    1921-    C.    S.    Prosser, 
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Manager  Railroad  Department,  United  States  Rubber  Com- 
pany,"died  October  26,  L921;  J.  B.  Rider,  Vice  President 
and'  General  Manager,  Pressed  Steel  Car  Company,  died 
November  t3,   1921. 

PRESIDENT:  Appropriate  memorial  will  appear  in 
the  Official  Proceedings  of  the  Club. 

There  being  no  further  business,  Mr.  C.  A.  Seley,  Presi- 
dent of  the  American  Flexible  Bolt  Company  was  introduced 
and  presented   the   paper  of  theh   evening. 


REVIEW  OF  THE  BOILER  STAYBOLT  ART. 

By  C.  A.  SELEY,  President,  American  Flexible  Bolt  Co. 

The  subject  of  staybolts  for  steam  boilers  is  not  a  new 
one,  therefore  the  remarks  to  be  made  will  be  in  the  nature 
of  a  review  of  the  later  development  of  the  art.  Not  all 
steam  boilers  are  afflicted  with  staybolts,  if  I  may  use  that 
derogatory  term,  borrowing  it  from  such  eminent  authority 
as  the  United  States  Navy,  whose  officers  do  not  favor  such 
designs  of  boilers  as  would  require  staybolts,  preferring 
water  tube  types,  generally  speaking,  with  tubes,  headers 
and  drums  so  arranged  as  to  avoid  use  of  staybolts. 

In  the  Merchant  Marine,  however,  this  is  not  the  case 
and  the  Scotch  boiler  particularly  obtains,  in  which  staybolts 
are  required  for  staying  flat  surfaces  of  the  furnace  com- 
bustion chambers.  Pox  headers  of  water  tube  type  boilers 
are  used  extensively  on  land  and  sea  service  which  requires 
staybolts,  but  the  locomotive  type  boiler  requires  the  largest 
proportion  of  staybolts  of  any,  due  to  the  large  proportion 
of  flat  surfaces  to  be  stayed. 

In  our  day  there  has  been  attempts  to  utilize  designs 
of  sectional  firebox  construction  which  would  avoid  use  of 
staybolts  but  apparently  have  not  been  successful,  practically 
nor  commercially,  although  no  efforts  were  spared  to  develop 
the  type.  Some  years  ago  there  was  an  attempt  to  utilize 
the  corrugated  type  of  furnace,  common  in  marine  practice 
in  locomotive  boilers,  but  the  disadvantages  of  limited  fire- 
box and  grate  areas  were  not  as  well  understood  in  those 
days  as  in  later  years  or  the  thing  would  never  have  been 
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born,  and  as  it  was  its  life  was  short  and  the  mourners 
were  few. 

Just  a  word  in  review  as  to  materials  for  staybolts.  The 
quite  general  practice  of  copper  fireboxes  and  copper  or 
bronze  staybolts  which  has  and  still  obtains  abroad,  has 
not  been  favored  in  our  Country  where  steel  for  sheets  and 
iron  for  bolts  is  the  usual  practice  for  locomotive  boilers. 
On  account  of  price  and  the  wonderful  properties  obtained 
in  modern  alloyed  steels,  having  extremes  of  strength  and 
ductility,  great  vibratory  performance  in  laboratory  ma- 
chines, properties  apparently  most  desirable  for  staybolts- 
certainly  deserves  consideration  for  this  wonderful  material. 
Under  the  U.  S.  Marine  Boiler  Inspection  Rules  steel  is 
permissable  and  is  used  to  considerable  extent.  One  reason 
is  that  service  stresses  in  ordinary  and  usual  marine  boilers 
are  by  no  means  as  severe  as  in  a  locomotive.  At  the  same 
time  the  old  marine  engineer  will  tell  you  that  if  he  can 
replace  troublesome  steel  staybolts  with  iron  ones,  the 
trouble  ceases.  Steel  for  staybolts  for  locomotives  has  never 
gone  beyond  the  experimental  stage  in  this  Country,  to  our 
knowledge,  for  very  good  and  sufficient  reasons.  These  rea- 
sons are  mainly  the  manner  of  breakage.  Due  to  the 
homogenity  of  the  material  the  fracture  is  not  progressive 
so  as  to  give  warning.  One  bolt  breaking  is  likely  to  set 
off  others  in  its  vicinity,  thus  breaking  in  bunches  and 
creating  a  very  unsafe  condition,  not  as  readily  under  con- 
trol as  is  the  case  with  iron  staybolts  in  which  fractures 
are  progressive. 

The  successful  material  judging  from  the  general  prac- 
tice of  builders  and  users  of  locomotives  in  this  Country,  is 
well  built  and  properly  manufactured  iron  and  very  ade- 
quately covered  by  specifications  approved  by  the  Mechan- 
ical Section  of  the  A.  R.  A.,  formerly  the  American  Railway 
Master  Mechanics  Association. 

One  lesson  that  the  mechanical  man  in  any  line  has  to 
learn  is  that  if  a  thing  breaks  it  should  not  necessarily  be 
made  bigger.  It  may  be  too  big  and  fail  on  account  of 
stiffness  and  rigidity  for  the  service  it  has  to  do.  This  is 
a    conclusion    well    illustrated    in    maintenance    of    staybolts. 


Due  to  the  severity  of  service  conditions,  a  locomotive  boiler 
at  one  moment  may  be  developing  a  thousand  II.  P.  or  over, 
followed  by  a  sudden  cessation  of  demand,  causing  maximum 
variations  in  firebox  temperature  in  various  parts  of  tbe  box- 
Dumping  of  fires  and  rapid  and  uneven  cooling  down;  wash 
mg  and  water  changing;  rapid  firing  up;  extreme  external 
temperature  conditions;  all  contribute  to  relatively  unequal 
movements  of  various  parts  of  the  firebox  and  combustion 
chamber  with  reference  to  the  outer  wrapper  sheets  and 
shell.  It  has  been  well  stated  that  a  locomotive  firebox  ex- 
cept when  cold,  is  a  constant  vibrating  machine  acting  on 
the  staybolts. 

Here  then  is  the  element  of  service  that  demands  great- 
est consideration.  It  is  easy  enough  to  determine  the  spac- 
ing, pressure  per  square  inch  and  the  total  static  load  on 
any  staybolt  and  arrive  at  the  proper  dimensions  to  fulfill 
safety  and  statutory  requirements.  That  work  is  done  be- 
fore the  locomotive  is  built.  After  going  into  service  it  may 
not  be  many  months  or  years  before  there  is  cause  for  stay- 
bolt  renewal.  It  is  so  easy  to  run  in  the  next  larger  size 
staybolt  tap  to  renew  the  threads  in  the  sheet  that  the  stay- 
bolts  grow  rather  rapidly  sometimes,  and  the  short  life  and 
unsatisfactory  service  of  over-grown  staybolts  have,  on  many 
roads,  now  led  to  placing  a  limit,  after  which  staybolt  holes 
and  sizes  must  be  reduced  by  welding  down,  bushing  or  use 
of  new  sheets.  This  was  and  is  particularly  desirable  with 
the  so-called  rigid  staybolt,  ordinarily  threaded  full  length, 
which,  when  well  over-grown  is  a  vicious  lever  to  buckle. 
work,  crack  and  retire  the  firebox  sheets,  causing  a  renewal 
at  high  cost  and  loss  of  serviceability.  Before  the  firebox 
surrenders  it  may  break  a  lot  of  staybolts  and  the  bigger 
they  are^the  quicker  they  break,  adding  to  expense  and  loss 
of  engine  service. 

It  is  well  known  and  understood  that  99%  plus  of  the 
breakage  of  ordinary  rigid  staybolts  occurs  at  the  end  close 
to  the  inner  surface  of  the  outside  sheet  and  in  order  to 
detect  these  readily  these  outer  ends  are  drilled  with  a  tell- 
tale hole,  at  least  l1^  in.  deep,  to  comply  with  I.  C.  C. 
Boiler  Rules,  this  depth  extending  generally  -0>4  in.  or  well 
beyond  the  usual  point  of  fracture  and  usually  announces  a 
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fractured  or  broken  bolt  by  leakage  in  case  it  is  not  previ- 
ously  detected  by   hammer  test. 

In  order  not  to  have  to  tear  down  brick  work  in  oil 
burners  or  arches  every  thirty  days,  or  in  the  case  of  stay- 
bolts  located  in  places  inaccessible  for  convenient  inspection 
and  hammer  test,  the  I.  C.  C.  Rules  permit  use  of  staybolts 
with  a  tell-tale  hole  throughout  their  length.  This  is  a 
measure  of  convenience  and  safety  but  does  not  contribute 
to  an  increase  of  life  or  reduction  of  breakage  as  compared 
with  a  rigid  bolt  with  short  tell-tale  hole,  nor  should  it 
relieve  the  necessity  for  monthly  inspection  in  the  case  of 
hollow  bolts  so  located  as  to  be  available  for  hammer  test. 

The  location  of  breakage  of  rigid  bolts  has  directed  at- 
tention towards  means  of  reducing  failures  by  various  expe- 
dients. Turning  off  the  threads  between  the  sheets  has  been 
practiced  to  some  extent,  the  idea  being  that  the  reduction 
of  body  size  gained  thereby  will  reduce  the  rigidity,  but  as 
the  outer  or  better  portion  of  the  iron  was  removed  in  the 
threading  and  turning,  and  as  the  body  could  not  be  made 
much  if  any  smaller  than  the  diameter  at  the  roots  of  the 
threads,  at  least  in  the  initial  installation,  the  expense  of 
the  material  thus  wasted  and  of  the  time  to  remove  it 
raises  a  question  as  to  the  expediency  and  real  value  of  the 
operation. 

It  would  seem  a  better  plan  to  directly  forge  the  body 
of  the  staybolts  between  the  threaded  ends  to  a  minimum 
diameter  consistent  with  stress  requirements,  and  as  larger 
threaded  ends  are  required  by  reason  of  renewals  and  repairs 
of  fireboxes,  maintain  such  minimum  body  diameter  in  the 
interest  of  economy  of  material  and  reduction  of  the  leverage 
effect  on  the  hrebox  sheets.  Such  forging  can  be  done  and 
maintain  the  original  structure  of  the  various  builds  of  stay- 
bolt  iron,  thoroughly  protecting  continuity  of  its  lines  in 
junctions  of  the  body  with  such  end  shapes  as  are  required 
for  the  various  types  of  staybolts,  whether  for  the  water 
spaces  or  crown. 

The  files  of  the  Patent  Office  disclose  many  devices  cal- 
culated to  overcome  the  breakage  which  seems  inherent  in 
fully    threaded    rigid    bolts,    but    few    of   them   have    attained 
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practical  and  commercial  success.  Most  of  these  include 
utilizing  the  link,  ball  and  socket,  diaphram,  and  other  modi- 
fications of  outer  vn^  connection  to  attain  their  object,  with 
more  or  less  of  success,  however  accompanied  by  complica- 
tions and  expense,  which,  if  justified  or  not,  is  ho  part  of 
this  discussion.  The  main  thing  disclosed  is  the  fact  that  it 
is  now  more  generally  recognized  that  staybolts  materially 
larger  than  stress  requirements  call  for  are  mechanically 
wrong  and  contribute,  not  only  to  their  own  early  failure 
but  tO  very  extensive  repair  and  renewal  of  fireboxes,  a 
vastly  more  important  feature  than  of  staybolts  in  cost  and 
engine  availability.  l>earing  this  in  mind  the  manner  of  the 
outer  end  connection  seems  of  less  importance  than  the 
action  of  the  body  and  inner  end  connection,  with  reference 
to  the  main  question  of  expense,  application,  maintenance 
and  locomotive  availability. 

So  far  have  been  speaking  with  water  space  staybolts 
mainly  in  mind,  with  but  slight  reference  to  crown  stays. 
It  has  been  customary  for  some  years  to  employ  the  so-called 
button  head  stay  for  some  rows  each  side  of  the  center  of 
the  crown  sheet  of  locomotive  boilers.  This  design  of  bolt 
has  a  button  or  collar  bearing  against  the  under  side  of  the 
sheet  in  addition  to  a  taper  threaded  body  screwed  into  the 
sheet.  The  object  of  the  design  is  to  safe-guard  the  crown 
or  high  part  of  the  firebox  in  case  of  low  water,  as  against 
the  likelihood  of  straight  threaded,  hammered-over  bolts  pull- 
ing through  in  the  event  of  being  overheated. 

The  button  head  design  presents  some  difficulties  in  its 
making  and  application.  Some  cases  have  been  known  of 
the  button"  heads  pulling  off  and  an  etching  disclosed  that 
the  material  had  been  mush-roomed,  so  to  speak,  in  such  a 
way  as  not  to  give  full  value  of  the  forging.  The  relatively 
large  body  of  the  button  head  gets  overheated  as  it  cannot 
readily  transmit  its  heat  to  the  water,  so  much  so,  that  in 
oil-burning  locomotives  the  intense  firebox  temperature  for- 
bids their  use.  Due  to  this  a  taper  head  radial  has  been 
developed  which  is  simple  and  serves  the  purpose  and  inci- 
dentally does  away  with  a  serious  disadvantage  of  the  but- 
ton head  type  in  application. 
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It  is  obviously  difficult  to  accomplish  two  tits  at  the 
same  time,  that  is,  to  have  the  threaded  fit  tight  in  the  sheet 
simultaneously  with  proper  fit  of  the  face  of  the  button  head 
against  the  sheet.  Assuming  they  are  not,  which  is  often 
the  case,  it  becomes  a  caulking  job  to  get  them  tight,  often 
repeated  after  the  engine  is  in  service,  as  the  over-heating 
of  the  mass  of  the  head  expands  it  and  breaks  the  caulking 
joint,  making  a  high  cost  of  maintenance  of  the  button  head 
type.  By  omitting  the  button  portion,  increasing  the  taper 
of  the  threads  to  ll/2  in.  or  2  in.  in  12  in.  and  heading 
over,   these   troubles   are  largely   done  away   with. 

A  committee  of  the  Master  Boiler  Maker's  Association 
has  made  a  very  excellent  report  in  their  1921  issue,  rec- 
ommending this  type  of  crown  stay,  giving  the  result  of 
test  and  very  convincing  reasons  for  its  adoption  and  use. 
They  wind  up  their  report  by  suggesting  that  the  five  rows 
of  radials,  next  to  the  back  i\ue  sheet  be  applied  without 
the  taper,  so  that  in  case  of  low  water  these  few  bolts  may 
let  go  and  relieve  the  pressure  while  the  rest  of  the  crown 
sheet  with  the  taper  radials  would  hold. 

The  taper  head  radial  can  be  screwed  in  to  a  good  fit ; 
the  sharper  taper  and  heading  over  affords  a  safe  holding  up 
of  the  sheet;  the  heading  over  does  not  make  a  mass  of 
metal  that  can  be  over-heated  and  expanded,  and  in  every 
way  the  taper  head  radial  seems  to  be  a  decided  improve- 
ment as  has  been  found  on  many  roads. 

If,  as  is  the  case  on  oil  burners,  they  are  a  necessity, 
their  advantages  on  coal  burners  are  obvious  in  features  of 
manufacturing,  application  and  maintenance.  On  account  of 
these  advantages  it  is  believed  that  it  will  become  more 
general  practice  to  increase  the  number  of  rows  of  these 
taper  head  radials,  leaving  a  few  rows  at  the  sides  and  upper 
corners  of  the  fireboxes  for  plain  radial  straight  threaded 
bolts,  similar  to  the  side  stays  except  as  to  length. 

As  staybolts  are  made  of  a  relatively  expensive  material, 
all  reductions  of  weight  possible,  aside  from  necessary  weight 
to  fulfill  stress  requirements  should  have  earnest  considera- 
tion. One  of  the  incidental  advantages  of  the  taper  radial 
is  a   saving  by  omission  of  the  button. 
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For  some  reason  locomotive  radial  stays  have  been  gen- 
erally heavier  than  seems  necessary,  considering  the  fact 
that  their  spacing  is  generally  about  the  same  as  thai  ol 
water  space  stays  and  the  J.  C.  C.  Rules  groups  all  stays 
for  firebox  and  combustion  chambers  with  a  common  maxi- 
mum stress  requirement,  viz:  7500  lbs.  per  square  inch  of 
net  cross  sectional  area.  The  same  figure  is  used  in  the 
rules  as  compiled  by  the  Boiler  Code  Committee  of  the 
American  Society  of  Mechanical  Engineers,  and  adopted  as 
standard  for  stationary  boilers  in  general  practice,  these 
rules  being  also  adopted  by  several  states  and  municipalities 
for  boiler  inspection  and  insurance  rules. 

When  in  place  very  few  of  the  threads  of  a  staybolt  are 
in  use,  the  sum  of  the  thicknesses  of  the  sheets  stayed  gen- 
erally not  exceeding  one  inch.  On  account  of  the  tell-tale 
hole  that  end  must  not  be  much  shorter  than  \l/2  in.  It 
would  seem  therefore,  that  very  long  threaded  ends  are 
wasteful  of  material  and  that  these  useless  threads  in  the 
water  and  steam  spaces  only  tend  to  catch  and  retain  pre- 
cipitated sediment   and   do  not   facilitate   cleaning. 

By  careful  selection  of  lengths  of  staybolts  in  building 
and  repairing,  much  waste  of  staybolt  material  can  be  saved. 
True,  there  is  a  great  variation  of  lengths  required  by  reason 
of  the  taper  of  water  spaces,  the  slope  of  crown  sheets  and 
wrappers,  requiring  time  and  care  in  making  up  the  bill  of 
lengths  and  number  required,  but  it  does  not  take  many 
inches  to  make  a  pound,  and  unnecessarily  long  threaded 
ends  may  lead  to  leaning  on  that  fact  and  trimming  off  and 
wasting  more   than   necessary. 

For  convenience  in  ordering  and  care  of  storehouse 
stock,  it  has  become  quite  a  practice  to  carry  staybolts  in 
inch  lengths,  and  if  care  is  used  in  ordering,  the  amount 
wasted  beside  the  square  when  ends  are  clipped  or  burned 
off  before  heading  over,  need  not  exceed  an  average  of  about 
^4  in.  per  bolt,  some  more  and  some  less.  A  survey  of  the 
scrap  often  discloses  directions  in  which  economies  can  be 
made   and   waste   guarded   against. 

For  maximum  staybolt  material  saving  it  is  believed 
that  13/16  in.  for  body  diameters  between  the  threaded  ends 
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of  all  staybolts  1  in.  thread  diameter  and  over  will  fulfill 
I.  C.  C.  Boiler  Rules,  forging  variations,  spacings  and  pres- 
sures as  found  in  the  average  and  usual  locomotive  practice. 
%  in.  diameter  will  allow  207  lbs.  steam  pressure  with  4  in. 
x  4  in.  spacing  but  13/16  in.  will  allow  243  lbs.  steam  pres- 
sure or  conversely  for  200  lbs.  pressure  will  carry  19.44  sq. 
inches  of  area  of  plate  in  either  case  not  taking  into  account 
the  area  of  one  body  in  the  rectangle  produced  by  the 
spacing. 

This  review  may  properly  take  up  the  matter  of  threads. 
Use  of  the  sharp  "V"  thread  persisted  in  boiler  work  for 
some  reason  long  after  its  detrimental  features  had  been 
observed  and  was  set  aside  in  other  branches  in  favor  of 
other  types.  As  applied  to  staybolts  the  "V"  thread  cuts 
deeper  and  affords  a  less  cross  section  at  the  root  than 
other  types  and  reduces  the  allowable  steam  pressure  for 
any  given  size.  The  acute  bottom  angle  offers  a  succession 
of  breaking  points  at  each  thread  and  facilitates  breakage 
as  compared  with  flat  or  round  bottom  threads. 

The  principal  builders  use  Whitworth  threads  unless 
otherwise  specified,  and  many  of  the  roads  have  abandoned 
the  sharp  "V"  in  favor  of  Whitworth  or  U.  S.  Standard 
threads  in  their  maintenance  work.  Theoretically  the  round 
bottomed  Whitworth  is  the  better  of  the  two  but  practically 
there  is  very  little  difference.  Formerly  also,  there  was  a 
tendency  to  insist  on  tight  fits  in  staybolt  application,  which 
has  been  modified  somewhat.  Inasmuch  as  a  straight  thread 
will  not  make  a  steam  tight  fit  and  as  heavy  wrenching  is 
very  liable  to  tear  the  soft  iron  bolt  threads,  it  has  been 
found  that  best  results  are  obtained  by  an  easy  fit  which 
will  not  disturb  the  threads.  In  driving  up  a  perfect  thread 
on  the  bolt  into  perfect  threads  in  the  sheets  the  best  results 
can  be  obtained. 

Furthermore,  tap  expense  in  the  shop  is  bound  to  be 
very  high  if  the  tolerance  in  tap  wear  and  bolt  sizes  is  very 
close.  As  the  tightness  must  be  obtained  by  driving  up, 
a  reasonable  tolerance  can  be  allowed  that  will  work  to  tap 
and  bolt  economies  together  with  proper  application  and 
service. 
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The  question  of  pitch  of  staybolt  threads  is  one  that 
unduly  worries  some  people  as  they  visualize  theoretical 
perfection  in  staybolt  taps,  holes  and  holts.  Taps  may  he 
machined  in  pitch  but  do  not  necessarily  stay  so  after  the 
ordeal  of  the  tempering  furnace.  The  holes  in  two  sheets, 
anywhere  from  i  in.  to  40  in.  apart  may  or  may  not  be  in 
pitch  after  being  threaded  with  the  aforesaid  tap,  and  even 
if  accidentally  in  pitch  immediately  after  tapping,  the  other 
work  on  the  hoiler.  crane  lifting,  shop  temperature  changes, 
all  tend  to  mar  the  accuracy  deemed  so  desirable. 

It  is  rather  difficult  to  obtain  full  production  of  stay- 
bolts,  all  in  pitch  with  the  facilities  provided  in  many  rail- 
road shops,  but  the  bolts  go  in  all  the  same  and  make  a 
good  job  and  a  practical  boiler  maker  of  large  experience 
has  learned  that  absolute  pitch  of  staybolts  is  not  an  essen- 
tial factor  because  he  cannot  guarantee  his  taps  or  tappings, 
so  why  worry !  In  saying  all  this  am  not  discrediting  the 
staybolt  that  is  in  pitch  nor  the  man  who  tried  to  fulfill 
all  three  requirements  aforesaid,  but  it  is  a  fact  that  has 
been  proven  time  and  again  that  there  is  sufficient  flexibility 
in  locomotive  sheets  that  are  stayed  to  permit  pitch  varia- 
tion from  any  of  the  above  three  factors,  yet  allow  first  class 
results  in   application. 

If  any  one  who  fusses  a  lot  with  a  pitch  guage  over  a 
pile  of  staybolts  will  spend  equal  time  in  going  over  a  lot 
of  holes  ready  for  bolts,  he  will  realize  the  force  of  the 
suggestion.  In  proof  of  this  a  well  known  Engineer  and 
Expert  in  machine  design  some  time  ago  reported  having 
made  and  thoroughlv  tested  out  an  indicator,  the  stem  of 
which  passed  through  two  sheets  and  was  held  away  from 
one  of  them  by  spring  pressure.  This  indicator  showed  that 
the  boiler  plate  constantly  moved  while  the  bolt  was  being 
inserted  or  withdrawn  from  the  first  sheet  and  even  after  the 
bolt  adjacent  to  the  indicator  was  screwed  home  the  plate 
moved  as  much  as  5/1000  in.  when  the  next  bolt  was  in- 
serted, and  so  on  a  lesser  amount,  showing  the  movement 
of  the  plate  for  as  many  as  six  bolts  away  from  the  indicator. 

The    indicator    showed    no    movement    whatever    of    the 
plate    after    it    made    its    first   jump    when    the    staybolt    had 
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entered  the  second  sheet.  From  this  point  on  the  plate 
stood  practically  still  when  a  truly  threaded  staybolt  was 
used.  In  one  particular  case  noted  there  was  a  plate  move- 
ment of  5/1000-in.,  with  a  poor  bolt,  apparently  not  truly 
cylindrical   and  for  that   reason  not  a  good  fit. 

A  further  test  with  a  long  pitch  guage  showed  holes 
through  two  boiler  sheets  out  one-half  the  pitch  of  the 
thread.  There  seemed  to  be  quite  as  many  in  this  condition 
when  a  continuous  tap  was  used  as  when  a  short  tap  was 
used,  one  reason  being  that  the  boiler  plate  moved  more 
than  half  the  pitch  by  simply  putting  a  strain  on  the  boiler 
with  a  crane.  In  making  one  test,  one  particular  hole  was 
selected  which  was  as  nearly  as  possible  half  a  thread  out  of 
pitch.  The  staybolt  was  inserted  in  this  hole  and  screwed 
home  with  the  indicator  set  in  the  next  space,  the  contact 
point  being  as  close  to  the  entering  bolt  as  possible.  This 
showed  a  movement  of  exactly  41/1000  in.  which  is  approx- 
imately half  a  pitch  of  a  12-thread.  This  bolt  was  screwed 
out  and  in  a  number  of  times  without  changing  the  condi- 
tion of  the  boiler  otherwise  and  the  movement  was  prac- 
tically the  same  each  time. 

The  most  difficult  application  is  probably  that  of  com- 
bustion chamber  stays,  tying  two  semi-circular  surfaces.  No 
staybolt  has  been  found  that  will  answer  perfectly  to  the 
requirement  of  100%  service  in  this  location.  Combustion 
chambers  are  found  only  as  a  rule  in  large  boilers,  are  a 
great  distance  from  the  back  head,  and  the  accumulated 
travel  and  vibration  are  very  difficult  to  accommodate,  tying 
such   rigid  sheets  as  are  here  used. 

The  Railway  press  and  others  are  agitating  the  ques- 
tion to  what  extent  a  railroad  is  justified  in  manufacturing 
their  material.  Following  is  quoted  from  the  August  20th 
issue  of  the  Railway  Age: 

"It  is  apparently  the  belief  or  has  been  under  former 
conditions  that  it  pays  a  road  to  manufacture  more  or 
less  of  its  repair  and  maintenance  materials,  a  few  hav- 
ing gone  to  the  extent  of  including  locomotives  and 
cars.  Here  again  comes  in  the  acid  test  of  shop  costs, 
which  owing  to  labor  markets,  location   relative  to  ma- 

16 


tcrial  markets,  size  of  road,  quantity  of  production  facil- 
ities, all  having  a  bearing  and  prevent  the  formation  of 

a  general  rule   which  will  cover. 

"There  is  no  question  of  the  necessity  of  manu- 
facturing activity  to  get  railroad  equipment  into  shape 
if  we  are  to  have  general  trade  improvement  and  move- 
ment and  whether  the  manufacturing  for  the  roads  is  to 
be  done  by  the  roads  or  by  manufacturers,  must  be 
worked  out  on  the  basis  determined  as  desirable  policy. 
The  spirit  and  co-operation  of  railroad  supply  manufac- 
turers is  well  known.  Being  generally  specialists,  their 
facilities  and  costs  are  more  accurately  determined  than 
is  possible  on  a  railroad,  and  are  reflected  in  their  prices, 
which,  if  measured  against  the  railroad  costs,  accurately 
computed,  would  place  the  business  where  it  belongs." 

To  what  extent  this  may  apply  to  the  staybolt  situation 
depends  on  the  results  of  that  favored  expression  of  writers 
on  economic  matters,  "the  acid  test  of  shop  costs,  accurately 
computed",  compared  with  the  merits  and  prices  of  manu- 
factured articles.  All  costs  having  a  bearing  on  expense  of 
transportation  are  now  under  very  close  scrutiny,  owdng  to 
the  publicity  of  the  general  freight  rate  situation,  which,  in 
the  opinion  of  many  people  needs  •  reduction. 

The  figures  are  now  available  showing  the  result  of  high 
level  of  freight  rates  for  a  year  or  more,  showing  that  the 
total  net  operating  income  was  the  smallest  they  had  earned 
in  any  fiscal  year  for  twenty  years,  excluding  the  guarantee 
when  under  government  control,  and  less  than  half  the  net 
earnings  contemplated  by  the  Transportation  Act.  It  is 
difficult  to  see  therefore,  how  freight  rates  can  be  reduced 
and  the  railroads  net  raised  as  to  yield  a  six  per  cent,  return 
unless  costs  of  operations  in  all  directions  are  radically 
reduced  to  line  up  with  production  in  other  lines  of  manu- 
facture and  of  commodities. 

All  this,  however,  is  aside  from  the  question,  as  this 
review  is  intended  to  cover  the  engineering  principles  and 
mechanical  developments  to  date  as  regards  our  knowledge 
of  locomotive  staybolts,  based  on  experience  gained,  rather 
than    about    freight    rates    and    economic    theories    and    trust 
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you  will  pardon  the  digression  from  the  subject  in  hand 
in  view  of  what  has  been  so  constantly  in  all  our  minds 
during  the  past  few  years. 

PRESIDENT:  Gentlemen,  I  believe  you  all  agree 
with  me,  particularly  the  locomotive  men  that  "Sir.  Seley 
has  presented  a  very  interesting  subject.  The  paper  is  now 
before  you  for  discussion.  YVe  would  like  to  hear  from  Mr. 
C.  E.  Lester,  Superintendent  of  the  Boiler  Department  of 
the  H.  K.  Porter  Locomotive  Works. 

MR.  C.  E.  LESTER:  The  type  of  staybolt  advocated 
by  Mr.  Seley  is  a  rigid  staybolt  with  a  center  section  re- 
duced by  forging.  In  view  of  the  fact  that  this  particular 
type  of  rigid  bolt  is  of  comparatively  recent  origin,  it  seems 
but  good  policy  to  defer  judgment  on  it  until  it  has  demon- 
strated its  utility.  It  is,  however,  a  well-known  fact  that 
heretofore  no  rigid  staybolt  of  any  description  has  withstood 
severe  breakage  in  the  so-called  breaking  zone  of  locomotive 
boilers.  If  the  type  of  bolt  under  discussion  will  do  this 
it  will  be  required  to  do  more  than  any  other  rigid  bolt  has 
done. 

PRESIDENT:  Could  we  have  some  remarks  from  Mr. 
John  L.  Smith,  Superintendent  Motive  Power  of  the  Shaw- 
mut  Railroad? 

MR.  JOHN  L.  SMITH:  The  staybolt  question  is  one 
which  has  been  given  considerable  consideration  for  many 
years.  After  vast  experience  with  various  designs,  we  find 
that  we  have  less  trouble  account  of  breakage  and  that  the 
most  satisfactory  results  are  obtained  through  use  of  the 
American   Flexible   Staybolt. 

MR.  C.  A.  SELEY:  If  I  may  be  pardoned  for  breaking 
in  at  this  time  I  would  like  to  make  a  statement.  Mr. 
Lester  said  that  1  advocated  a  certain  type  of  staybolt.  I 
did  not  say  that,  if  I  may  be  pardoned  for  making  that 
rather  abrupt  statement.  There  are  special  types  of  stay- 
bolts  aside  from  rigid  staybolts,  as  covered  in  this  paper, 
which  are  obviously  not  subject  to  discussion  on  the  floor 
of  this  meeting,  being  proprietary  patented  articles  of  mine 
and  of  other  makers,  which  I  do  not  propose  to  discuss 
upon   their   merits  one   way   or  the   other. 
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What  this  paper  contemplates  is  a  discussion  of  the 
breakage  of  rigid  holts  and  of  radial  stays  as  we  have  heen 
making  them  for  many  years  on  many  roads,  my  own  former 
had  practice  included;  criticizing  the  use  and  suggesting  the 

remedy,  which  is  not  necessarily  a  matter  of  my  product  hut 
can  he  practiced  in  any  railroad  shop  in  the  country  on 
the  lines  stated  in  the  paper.  It  is  an  open  subject  in  large 
measure  and  there  are  different  ways  of  handling  it.  I  hope 
that  it  will  open  up  discussion  and  that  the  gentlemen  will 
not  he  afraid  to  say  what  they  mean. 

PRESIDENT  LYNN:  1  am  going  to  ask  Mr.  D.  F. 
Crawford  to  say  something. 

MR.  D.  F.  CRAWFORD:  I  do  not  know  whether  I 
ought  to  talk  about  staybolts  or  not.  It  is  over  five  years 
since  I  have  had  much  to  do  with  stayholts.  However,  the 
subject  of  stayholts.  and  particularly  stayholt  breakage,  is 
an  old  friend  of  mine  and  I  imagine  the  same  kind  of  a 
friend  that  a  majority  of  the  men  in  this  room  regard  it. 
Mr.  Seley's  paper  has  been  very  interesting  to  me  in  recall- 
ing some  of  my  own  experiences  and  some  of  the  literature 
I  have  attempted  to  follow  on  the  subject.  I  notice  he 
stated  that  the  Xavy  is  averse  to  using  rigid  staybolts.  The 
first  book  I  ever  had  the  opportunity  to  read  on  staybolts 
was  a  work  issued  by  the  Navy  Department.  I  do  not  know 
how  old  it  was  when  I  got  hold  of  it.  I  always  remember 
that  they  made  a  ring  and  put  two  sheets  on  the  sides  with 
rivets  and  put  in  staybolts  of  various  kinds  of  material  and 
with  various  spacings  and  in  various  systems  and  alternately 
turned  on  and  off  steam,  producing  vibration.  I  imagine 
that  report  was  made  in  1860  or  1870.  They  evidently  have 
not  changed  their  mind  very  much  about  staybolts  since 
that  time. 

The  subject  of  breakage  of  staybolts  of  course  goes  back 
to  the  rigid  stayholt  and,  as  some  gentlemen  have  already 
spoken  of  it,  the  breakage  zone.  There  have  always  been 
places  in  locomotive  boilers  where  staybolts  break  more 
frequently  than  in  other  locations.  The  earlier  attempts  to 
obviate  this  breakage,  as  staybolts  grew  larger  due  to  more 
frequent   renewal,   and   the   stiffness   Mr.    Seley   spoke   of  be- 
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came   apparent.     Attempts   were   made   by   various   forms   of 
flexible   stavbolts   to   retain   the   smaller    dimensions. 

I  remember  one  form  that  I  found  on  investigation  was 
first  put  in  use  in  1875.  I  was  not  concerned  in  putting- 
it  in  use  that  early  but  it  answered  the  purpose  so  well  that 
a  number  of  them  were  located  after  that  time  in  the  so- 
called  breaking  zone  on  many  locomotives,  materially  reduc- 
ing the  time  engines  wrere  held  out  of  service  for  staybolt 
repairs.  Later  the  staybolts  were  developed  in  a  number  of 
directions,  some  by  the  railroads  themselves,  others  as  pat- 
ented or  proprietary  articles,  as  Mr.  Seley  has  said,  all  of 
them  giving  much  better  service  than  the  ordinary  staybolt 
when  located  in  the  breakage  zone.  This  was  also  done 
with  the  copper  staybolts  used  in  some  engines.  The  idea 
suggested  by  Mr.  Seley  seems  to  me  to  be  a  very  attractive 
one,  first  that  the  staybolt  should  be  proportioned  to  the 
stresses,  and  care  should  be  taken  not  to  needlessly  enlarge 
a  staybolt  due  to  frequent  renewals.  I  remember  some 
attempts  to  restrict  the  increase  in  diameter  by  whenever 
a  staybolt  is  broken  with  sufficient  frequency,  to  enlarge  the 
hole  l/%  in.  applying  a  flexible  staybolt.  I  agree  with  Mr. 
Seley  as  to  the  difficulties  encountered  in  putting  in  stay- 
bolts.  While  accuracy  is  desirable,  practical  considerations 
cannot  be  overlooked. 

PRESIDENT:  Mr.  J.  Rogers  Flannery,  President  of 
the  Flannery  Bolt  Company,  may  we  hear  from  you? 

MR.  J.  ROGERS  FLANNERY:  I  do  not  know  that 
I  have  much  to  say.  As  Mr.  Seley  says :  The  discussion  is 
really  on  rigid  staybolts,  and  is  not  "A  review  of  the  stay- 
bolt  art,"  as  stated  in  title  in  advance  notices.  This  paper 
reminds  me  of  a  lecture  delivered  by  Mr.  B.  E.  D.  Stafford, 
General  Manager  of  the  Flannery  Bolt  Company,  who  gave 
a  talk  on  locomotive  boiler  space  stays  about  fifteen  years 
ago,  and  he  gave  the  history  of  locomotive  boiler  water 
space  stays  from  the  time  steam  engines  were  first  built 
until  1905.  It  does  seem  to  me  that  if  you  are  dis- 
cussing a  review  of  the  staybolt  art  it  would  be  wise  to 
mention  the  fact  that  the  railroads  have  corrected  the 
majority    of    their    troubles    in    staybolts    since    Mr.    Stafford 
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delivered  his  lecture  in  1905  by  substituting  the  flexible  bolt 
For  thhe  rigid  bolt,  wherever  breakage  occurs.  As  a  matter 
of  fact,  I  suppose  there  is  not  a  large  railroad  in  the  United 
States  today  that  does  not  use  flexible  staybolts.  Re- 
duction of  center-  is  'tie  way  of  correcting  the  trou- 
ble in  rigid  bolts  but  why  not  correct  it  entirely? 
I  have  not  the  practical  knowledge  that  most  of  you 
have,  but  from  ray  experience  in  the  manufacture  of 
staybolts  and  a  general  observation  of  staybolt  prac- 
tices and  problems  in  the  last  sixteen  years.  I  think 
the  remedy  for  breakage  is  not  in  trying  to  correct 
the  design  of  the  rigid  bolt  but  in  trying  to  secure  some 
new  method  of  staying  that  will  reduce  the  stresses  and 
strains  to  which  the  ordinary  rigid  bolt  is  subjected  in  try- 
ing to  take  care  of  the  expansion  and  contraction  of  the 
sheet.  Transverse  stresses  and  strains  are  breaking  your 
staybolts  and  no  rigid  bolt  can  withstand  them.  I  think 
reduced  centers  are  a  very  good  thing  and  have  adopted 
the  reduced  center  in  the  flexible  bolts  that  we  manufacture, 
because  while  we  think  that  the  strain  i>  minimized  by  the 
flexible  bolt  we  naturally  wish  to  take  advantage  of  every 
bit  of  elasticity  that  we  can  get  from  the  bolt  proper. 
Twenty  years  ago  the}-  were  using  reduced  centers  with 
great  success  but  as  locomotives  got  larger  the  breakage  be- 
came greater  and  today  the  majority  of  railroads  are  over- 
coming this  trouble  by  the  use  of  flexible  bolts. 

MR.  HEXRY  F.  GILG:  My  boiler  shop  practice  was 
limited  to  three  weeks  in  a  locomotive  works  about  forty- 
five  years  ago.  However.  I  come  in  contact  every  day  with 
people  who  have  their  staybolt  troubles  and  I  rind  that  in 
a  majority  of  the  cases,  when  I  can  learn  what  material 
they  are  using,  the  principal-  trouble  is  with  the  material, 
assuming  that  the  boiler  is  of  the  proper  design.  I  had  a 
specification  for  staybolt  iron  submitted  to  me  recently  that 
could  be  met  by  common  bar  iron  made  by  any  mill  in  the 
United  States.  It  was  no  more  suitable  for  staybolt  iron 
than  for  anything  else. 

One  of  the  difficulties  I  have  found  in  many  of  the 
brands  of  staybolt  iron  is  the  fact  that  they  are  not  uniform 
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in  quality.  There  are  manufacturers  who  produce  uniform 
grades  of  iron  of  the  best  quality  and  I  am  not  speaking  of 
mine  exclusively.  One  of  my  friends  in  the  room  tonight 
is  representing  one  of  the  very  best  irons  in  the  United 
States.  I  was  told  within  the  past  two  wreeks  by  a  man 
that  he  could  not  imagine  why  the  vibration  test  differed  so 
much  in  iron  from  the  same  mill.  It  is  the  easiest  thing  in 
the  world.  The  iron  simply  is  not  uniform.  If  the  iron 
is  made  from  the  same  kind  of  pig  iron  and  is  manufactured 
in  the  same  way  all  the  time,  it  will  always  give  the  same 
results.  You  cannot  get  away  from  that.  This  point  is 
disputed  by  many  people  but  they  could  not  change  my 
mind  because  I   know  how  iron  is  made. 

Xow  there  is  one  of  our  competitors  who  made  com- 
plete installations  on  two  locomotives  in  two  bad  water 
districts  on  one  railroad  system  and  at  the  end  of  two 
years  there  had  been  but  one  breakage  of  a  staybolt  in 
those  two  boilers.  That  is  a  very  good  performance  and 
it  could  be  done  with  only  good  material.  1  have  been 
making  some  inquiries,  which  may  not  be  altogether  pertin- 
ent to  the  subject.  Mr.  Seley  mentioned  about  the  tell-tale 
holes,  etc.  I  have  been  told  within  the  past  couple  of 
weeks  by  four  men  representing  four  big  railroad  systems 
that  they  have  found  that  there  is  constant  carelessness  in 
testing  staybolts  with  tell-tale  holes,  that  the  men  depended 
too  much  on  signs  of  leakage.  I  have  been  told  by  these 
men  that  they  did  not  think  the  tell-tale  holes  amounted  to 
anything  anyway.  The  drilled  bolts  seem  to  go  more  largely 
in  the  middle  west  than  elsewhere  but  not  to  any  very  great 
extent. 

Now  I  have  found  in  one  case  of  an  iron  widely  sold 
that  the  reason  the  users  were  quitting  it  was  that  it  was 
not  as  good  as  it  had  been  and  the}'  did  not  know  why.  The 
reason  was,  and  is,  that  the  iron  contained  from  .13%  to 
.l>'r  copper.  You  can  use  pig  iron  with  copper  if  you  want 
to  but  it  will  not  give  the  very  best  of  results  for  staybolt 
purposes  because  it  will  check  and  it  will  not  weld  as  good 
as  an  iron  free  from  copper.  There  are  four  or  five  good 
irons    in    the    country    and    people    buying   those    irons    have 


very  little  complaint.  Those  who  arc  using  other  brands  are 
having  lots  of  trouble.  I  have  in  mind  two  mills  that  are 
putting  out  staybolt  iron  made  wholly  from  scrap  and  any- 
one who  knows  anything  about  scrap  knows  that  it  cannot 
be  uniform.  I  was  connected  with  the  first  scrap  mill  in  the 
United    States    forty   years   ago   and    1    know    what    it    means. 

MR.  KARL  BERG:  Might  I  ask  a  question  in  regards 
to  replacing  button  headed  long  crown  stays  with  straight 
radial  stays  having  reduced  centers  and  tapered  heads?  The 
question  is,  will  a  straight  stay  offer  as  much  protection  to 

the  crown  sheet  as  a  button  head  stay  in  case  of  overheating 
or  low  water?  The  theory  has  been  advanced  that  when 
the  crown  sheet  becomes  heated  and  tends  to  buckle  down 
between  the  stays,  the  button  head  will  offer  a  better  support 
than  the  straight  stay  with  tapered  head.  The  straight  stay 
will  also  more  readily  permit  the  sheet  to  open  up  around 
the  stay  on  the  inner  side  of  the  boiler  and  tints  expose  the 
threads  to  corrosion.  As  said  before,  this  has  not,  to  my 
knowledge,  been  demonstrated  in  practice  but  is  simply  a 
theory  advanced  by  someone  as  a  possible  result. 

MR.  C.  A.  SELEY:  That  came  from  the  necessity  of 
holding  up  the  crown  sheets  in  oil  burners  where  they  have 
extremely  high  firebox  temperatures,  greater  than  in  coal 
burners.  These  are  so  extreme  that  they  have  to  scarf 
the  edges  of  the  sheets  and  reduce  rivet  and  staybolt  heads 
so  as  to  keep  as  much  of  the  metal  out  of  the  firebox  as 
possible.  The  tapered  head  bolt  wras  developed  in  that  serv- 
ice and  has  proven  so  successful  that  its  use  has  been  ex- 
tended to  a  number  of  roads  with  coal  burning  equipment 
because  of  its  manifect  advantage  in  application  and  main- 
tenance. So  far  as  holding  up  the  sheet  in  low  water  is 
concerned,  the  Master  Boiler  Maker's  Association,  in  a  re- 
port printed  this  year,  detailed  a  large  number  of  tests  in 
pulling  this  type  of  bolt  in  cold  sheets  and  in  hot  sheets 
and  the  results  of  these  tests,  also  showing  the  practical 
results  on  roads  using  these  bolts.  The  Master  Boiler  Mak- 
er's Committee  recommended  the  taper  head  radial  staybolt 
instead  of  the  button  head,  as  doing  away  with  a  large 
amount  of  maintenance  expense. 

23 


MR.  A.  E.  ANDERSON:  For  the  benefit  of  the  non- 
technical members  it  might  be  well  enough  to  have  a  defini- 
tion of  the  breaking"  zone. 

MR.  C.  A.  SELEY  :  The  breaking  zone  is  very  difficult 
to  define.  The  term  itself  means  the  zone  of  staybolts  which 
are  more  particularly  subject  to  breakage  than  in  other  local- 
ities. Other  zones  are  breaking  zones  in  a  more  limited 
degree.  It  depends  entirely  on  dimensions  and  design  of  the 
boiler.  In  general,  breaking  zones  cover  the  portions  of  the 
boiler  sheets  where  the  progressive  travel  accumulates  and 
gives  a  greater  vibratory  movement  than  to  the  bolts  located 
in  the  center  of  activity  where  the  lateral  stresses  are  not 
so  great. 

If  you  take  the  staybolts  in  the  upper  and  outer  edges 
of  the  firebox  side  sheets;  the  outer  edges  of  the  backhead ; 
most  if  not  all  of  the  throat  sheet  of  the  boiler,  these  are 
considered  as  having  the  greatest  angular  movement  and 
requiring  the  greatest  care  in  the  selection  of  the  type  and 
character  of  staybolts  to  be  used. 

Mr.  Flannery  says  he  has  a  staybolt  which  is  better 
than  the  staybolt  mentioned  in  the  paper.  So  have  I,  but 
1  did  not  consider  it  necessary  to  advertise  my  staybolt  in 
making  these  remarks.  There  is  quite  a  field  for  improve- 
ment in  the  ordinary  staybolts  that  remain  still  in  engines 
which  do  not  have  a  full  installation  of  the  special  types, 
and  I  do  not  believe  that  the  practice  of  full  installations 
of  special  bolts  has  or  will  be  continued  in  the  same  degree 
as  it  was  some  time  ago.  It  may  or  may  not.  Times  are  so 
troubled  and  we  have  all  had  such  a  cessation  of  business 
that  how  it  will  be  when  they  commence  to  do  business 
again,  I  don't  know.  I  would  be  glad  if  they  would  make 
them  all  special  bolts.  I  am  pretty  sure  that  a  lot  of  engines 
now  in  the  country  which  have  rigid  staybolts  are  not  quite 
as  good  as  they  might  be  if  they  had  followed  the  lines  indi- 
cated in  the  paper. 

My  only  reason  in  appearing  before  the  Club  is  to  give 
information  as  I  see  it  as  an  Engineer  and  not  as  a  manu- 
facturer. Reasons  have  been  stated  in  the  paper  for  various 
ways    of    improvement    of   the    bolts    which    generally    obtain 
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and  which  the  railroad  man  often  manufactures.  We  have 
the  interests  of  the  railroads  at  heart  and  honestly  question 
their  policy  of  manufacturing  as  generally  done,  and  for 
reasons   and    recommendations   as   stated   in   the   paper. 

PRESIDENT:  I  am  going  to  call  upon  a  member  of 
this  Club  who  may  not  have  had  very  much  practical  ex- 
perience in  boiler  making  but  he  is  pretty  well  informed 
upon  almost  any  subject  connected  with  railroading — Mr. 
A.  Stucki. 

MR.  A.  STUCKI:  It  is  just  about  twenty-seven  years 
since  the  road  I  was  connected  with  built  a  special  auto- 
matic machine  to  cut  up  and  finish  staybolts  from  rods 
twenty  or  thirty  feet  long  without  any  additional  manual 
labor  after  a  rod  was  started.  These  staybolts  were  cut 
smaller  in  the  center  with  a  gradual  fillet  leading  to  the  full 
size  diameter  of  the  threads.  This  bolt  gave  good  results 
and  I  thought  it  would  answer  all  purposes  as  it  was  in- 
tended to  be  sufficiently  flexible  to  avoid  breaks  on  the  inner 
surface  of  the  outside  sheets  and  outer  surface  of  the  inner 
sheets.  That  this  principle  is  beneficial  is  again  proven 
by  Mr.  Flannery's  remarks,  saying  that  they  now  also  reduce 
the  central  portion  of  their  flexible  staybolts.  I  certainly 
watched  the  performance  of  that  machine  very  closely  at 
that  time.  It  was  a  true  labor-saving  device  but  of  late 
I  have  had  nothing  directly  to  do  with  staying  a  locomotive 
boiler. 

MR.  F.  H.  BABCOCK:  With  no  attempt  to  discuss  the 
paper,  I  might  say  a  word  with  reference  to  my  own  per- 
sonal experience.  About  25  years  ago,  and  full  of  pep,  I 
was  considered  a  crack  staybolt  man  insofar  as  the  installa- 
tion of  bolts  was  concerned  and  I  want  to  bear  out  the 
speaker's  statement  when  he  said  that  by  enlarging  the  bolt 
you  do  not  increase  the  efficiency  of  that  bolt. 

Before  we  had  modern  machinery  such  as  the  pneumatic 
drill,  hammer,  cutters,  etc.  to  install  staybolts,  we  of  course, 
did  all  that  work  by  hand  and  it  was  hard  work  too. 

In  many  instances,  I  have  seen  workmen  who  would 
enter  small  bolts  into  the  sheets  in  order  to  avoid  a  lot  of 
hard    pulling    on    wrenches    which    resulted    in    a    loose    bolt 
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being  increased  in  size  by  the  hammering  and  practically 
depreciating  the  value  of  the  bolt  even  before  the  boiler  went 
into  service.  Of  course,  in  those  days,  workmen  were  not 
followed  up  by  inspection  as  they  are  today  and  such  things 
are  not  now  permitted. 

There  are  two  things  we  must  admit  are  the  important 
factors  in  the  installation  of  staybolts.  In  the  first  place, 
you  have  got  to  have  first-class  material  and  also  you  have 
got  to  have  first-class  workmanship.  Modern  machinery  has 
made  this  work  easy  as  compared  with  the  old  day  method, 
and  this  followed  up  with  inspection  insures  first-class  work. 
The  flexible  staybolts  may  be  regarded  as  one  of  the  great 
inventions  of  the  day  because  it  is  a  real   SAFETY   device. 

MR.  A.  E.  AXDERSOX:  I  would  like  to  ask  if  these 
drilled  holes  weaken  the  end  of  the  bolt  to  cause  it  to  break. 

MR.  C.  A.  SELEY:  The  tell-tale  hole  is  drilled  so 
small  that  it  does  not  make  any  difference;  3/16  in.  is  the 
diameter  of  the  hole  called  for  by  the  law  and  it  does  not 
weaken  the  bolt. 

While  on  my  feet  I  would  like  to  say  to  Mr.  Stucki 
that  we  all  now  more  fully  appreciate  the  character  of  the 
stresses  and  strains  to  which  many  details  of  boilers,  engines 
and  machinery  are  subjected  than  formerly. 

The  manner  of  breakage  of  ordinary  staybolts  carries 
its  own  suggestion  as  to  character  of  correction  necessary 
in  the  design.  The  boiler  sheet  relative  movement  is  such 
as  to  induce  an  S  curve  in  the  staybolts  which  would  not 
be  properly  met  by  tapering  the  staybolt  body  reduction  to- 
ward the  center.  A  car  axle  is  correctly  designed  that  way 
to  meet  the  load  stresses  involved  in  that  service  but  a 
staybolt  is  not  loaded  that  way  and  should  have  the  body 
uniformly  reduced,  in  order  to  receive  and  distribute  lateral 
stresses. 

PRESIDENT:     Is  there  any  further  discussion? 

MR.  D.  F.  CRAWFORD:  Mr.  Seley  has  presented  a 
very  interesting  paper  on  a  very  interesting  subject,  one 
that  would  afford  much  discussion.  And  yet  staybolt  prac- 
tice seems   to  be  so  well   established,   and   the  principles   he 
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has  enunciated  so  clearly,  that  the  paper  will  he  of  great 
value  to  us.  I  therefore  would  move  a  rising  vote  of  thanks 
to  Mr.  Seley  lor  his  courtesy  in  coming  here  and  giving 
us    this    very    excellent    paper. 

The  motion   was  duly   seconded  and  carried  by   a  unani- 
mous rising-  vote  of  thanks. 

There  being  no  further  business,  upon  motion  the  meet- 
ing adjourned. 

J.  D.  CONWAY, 

Secretary. 
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F.  V.  McDonnell, 
Died   April    36th,    1921. 

C.  S.  Prosser, 
Died  October  26th..  1921. 

J.  B.  Rider, 
Died  November  3rd,  1921. 
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Steam     Traps         Electrical 
Supplies 
vxcain\'. 


Air 
Cab 


all 


Insulating    Cements 

Asbestos    Roofings 

Asbestos   Shingles 

Corrugated    Asbestos    Roofings 

Industrial     Flooring 

Transite    &    Ebony    Asbestos    Wood 

Transite    Smoke   Jacks 

Refrigerator    Car    Insulation 

Steel    Passenger    Car    Insulation 

Automatic    Slack    Take-up 

Packing    Cups    &    Gaskets 

Expander    Rings 


JOHNS-MANVILLE  Incorporated 


Branches   in   64   Large   Cities 


NEW    YORK    CITY 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


Metallic   Packings 

INCREASE     HORSE     POWER SAVE     FUEL 


S  4. 


apply     TWENTIETH     CENTURY" 

PACKING  TO  YOUR  ENGINES  AND  PUMPS 

MADE     TO     MEET     EVERY     CONDITION 

The  Martell  Packings  Co.,  Elyria,  O. 


Pittsburgh 


REP     L.   W.    GAR  R  ATT 


358  Union  Arcade 
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BY  ANY  OTHER  NAME 

The  HUXTOOX  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUXTOOX    ECOXOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


STANDARD  STEEL  CAR  COMPANY 

(General  Officei  t  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO.     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS,  ETC 

Capacity  50,000  Cars  per  Annum     £855 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C.,  Munsey  Bldg. 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  Bldg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,  65    Dalhousie    St. 


PRESSED  STEEL  CAR  GO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  -■  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 
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To  meet  the  tremendous  demands  of 
industry,  the  UNITED  STATES 
RUBBER  COMPANY  has  devoted 
its  energies  toward  producing  a 
line  of  mechanical  goods  complete 
in  every  detail  and  manufactured 
with  due  consideration  of  the  con- 
ditions of  service  to  be  encountered 
by  each  product. 

As  a  result  our  Mechanical  Goods 
Division  is  in  a  position  to  com- 
bine maximum  quality  and  dur- 
ability in  every  rubber  produc*  *or 
railway  use. 


United  States  Rubber  Company 


D 


a 


Establ;shed    1832  Incorporated    1900 

M.  B.  SUYDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 
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FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL    AND     SOLE     MANUFACTURER     OF 

CYPRUS  BRONZE  BEARING  METAL 

Recently  adopted  by  the  r.  s.  U.  A.  and 

the  M   C.  B.  Association  as  Grade  "H." 

Is,m|  today  wherever  railroade  are  operating 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

General   0(fie«   I  Wtrkt,   JERSEY   CITY,    N.   J. 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make   firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg..  Chicago 


Steel  Car  Forge  Company 

=  Pittsburgh,  Pennsylvania  =A=== 

FORGINGS 


VOU    SALK 


FOR    SALE 


Shippers    Freight    Service 

Tracing  —  Rates  -  Claims     Exports 
Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co,    Pittsburgh 


Phone  Grant 
2371-2-3 


Graham  Nut  Company 

PITTSBURGH,   ¥>FK. 

MAMFAfTllBrRS   OF 


Hot  Pressed  Nuts,  Gold  Punched  G.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 
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THE  BABCOCK  water 

"    UCE  PROTECTOR 


The  Babcock  Water  Guage  Protector,  efficient, 
safe  and  reliable. 

All  parts  easily  accessible,  easy  to  clean  and  take 
apart,  but  cannot  be  blown  off..  Will  outlast  sev- 
eral ordinary  guages. 

A  sample  Babcock  Protector  will  be  sent  on 
approval  to  any  responsible  railroad  official. 

Write  for  cur  booklet  and  an  estimate  on  youi 
requirements   today. 


MANUFACTURED      BY 


Jo h man !  ^^^ 


m 

NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of  Freight  and    Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales    Office,    Frick    Building  Annex,  Pittsburgh,  Pa. 
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ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 

CHICAGO,    ILL.  DEPEW,   N.   Y. 


CLOSE     CORNER 
DRILL 


POWER  IN  CLOSE  QUARTERS 


No.  8 — Capacity  1%  inches 
No.  9 — Capacity  3       inches 

Designed  for  use  in  those  hard-to-get-at  places 

which   cannot    be    reached    with   an 

ordinary    center  spindle  drill 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,  Philadelphia,  Pittsburgh,  Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 
Pittsburgh,     -     -     Pa. 


NATIONAL  wcH\%L  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Officei: 

Roche.ter,    N.     Y.         Pittsburgh.    Pa.  PITTSBUROH     PA 

e  t>  „,       ,      .  \i  New  York  Office: 

Sayre,    Pa.  Cleveland,    O.  w§    WEST    84th    STREJST 

New    York    City.    N.    Y.  Phila.    Office: 

806    FRANKLIN    BANK    BLDG 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
<*     FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  C^attEaooga.  Tenn. 


MAHR  PATENT  NO.  1-C  TORCH  FOR 
STEEL  CAR  REPAIRING 

Burns  the  cheapest  oil  obtain- 
able and  produces  a  big  intense 
flame  that  will  auickly  heat  the 
largest  sills,  bolsters  and  other 
steel   parts   for  straightening. 


fotir  Huilaftifty  (o. 

MINNEAPOLIS 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK.  ILL.  EAST    ST.    LOUIS,    ILL. 
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ESTABLISHED      1884 


[.Mr  S1PE'S  JAPAN  0IL 

"KfsRsi****/    "STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  08E   BY  ALL  THE  LEADING  RAILROADS   IN   THE   UNITED  STATES 
MANUFACTURED      ONLY     BY 


Chicago  ill  JAMES  B.  SIPE  Sl  CO.  Pittsburgh,  pa. 


LOGONKTIWE  BLOW-OFf 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  board  while  running. 


HOMESTEAD^, 


A  catalog  or  call    by  Representative 
for   the   asking.     &     0     0     *     * 

Homestead  Valve  Mfe.  Co, 

Works:  Homestead.     Pittsburgh.  Pa. 


=:  FARLOW  DRAFT  ATTACHMENT  := 

I  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  \  or 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


balls  OXOLIN  i.e. 

VARNISH  REMOVER  .i...t....  SPIRITS 

THE   IDEAL  PAINT  OIL 

Ball  Chemical  Co. 


^3HWC  V^n  B^ktreet.  Fult-  ■"«"  PITTSBURGH.  PA. 


Patented   April   23,   1918 

SCHAEFER      TRUCK     LEVER      CONNECTIONS 

For  Freight,   Passenger  and  Engine  Tender  Equipment 

In   use   on   38   Railroads,    including   the    largest    Railroads 
in    the    Country. 

Schaefer   Truck    Lever    Connections    are    made    from    one 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    welds. 

We   carry   in    stock   lengths   from    2    ft.   6   in. 
to   3   ft.   6  in.,   progressing   in    Vz-xn.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL    OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
-**!  requirements  at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they   are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  >:ng!!,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  Tor  Sale 


PIONEER  MANUFACTURERS 


)0( 


All  kinds  of  complete  Air  Brake  Ap- 
paratus and  Test  Racks;  Friction  Draft 
Gear;  Pneumatic  and  Electro-Pneumatic 
Train  Signal  Equipment;  Air  Compressors, 
Governors,  Storage  Reservoirs  and  Acces- 
sories; "WABCO"  Brake  Cylinder  Packing 
Cups,  etc. 

Our  Engineering  Experts,  who  devote 
themselves  entirely  to  the  free  solution  of 
operating  problems,  constitute  the  oldest 
industrial  Service  Department  in  the 
United  States.  This  service  is  maintained 
for  your  benefit  and  is  always  at  your 
command. 

Westinghouse  Air  Brake  Company 

General  Office  and  Works,  Wilmerding,  Pa. 

New  York  Pittsburgh  Washington 

Chicago  St.  Louis  San  Francisco 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shop*. 

They  save  their  cost  in  three  months  time. 

Full   information    on  request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /\hj\  EMT  P,TTSBU*GH 

Urge  American  Cities  \£^m)  PENNSYLVANIA 


MORE  THAN  55,1 
BALDWIN  LOCOMOTIVES 


The  total  number  of  freight  and  passenger  locomotives  (ex- 
clusive of  switching)  owned  and  operated  by  the  railroads  of 
the   United   States,   is   about   50,000. 

Since  these  Works  were  established  ninety  years  ago,  our 
total  output  has  been  in  excess  of  55,000  locomotives  of  all 
types. 

Baldwin  Service  is  at   the   command  of  all  the  railroads. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh  Representative:  E.  Converse  Peirce 
279    Union   Arcade    Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces   engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many   other  good   features. 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 

Machine   Tools 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for   special   catalogue. 

.9 


FOR    LOCOMOTIVE,    CAR   AND 

RAILROAD  REPAIR  SHOPS. 
Also  complete  machine  tool  equiv 
ment  for  general  machine  shop  a* 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,    and    steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 


Catalogues  on  request 

General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 
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FLANNERY 

"F.  B.  C."  WELDED  FLEXIBLE  STAYBOLTS 


have  been  standardized  to  three 
types  of  sleeves  thus  replacing 
thirty-two  styles  of  threaded  type 
sleeves. 

Sleeve  and  Cap  are  forged  from 
ductile  material  free  from  crys- 
talization.  Will  not  crack  and 
with  care  will  last  indefinitely. 
The  Universal  Sleeve  UW  and 
URW  accommodate  themselves  to 
various  angles  much  more  readily 
and  to  a  greater  degree  than  is 
possible    with    the    threaded    sleeves. 

We       also      manufacture      Tate 

Flexible      Threaded      Staybolts. 

Forged    Crown    Stays,    Realock 

Nuts. 
Let     us     show     you     how     you     can 
standardize     on     "F.B.C."     Flexible 
Stavbolts. 


Flannery  Bolt  Company 

VANADIUM    BLDG., 

PITTSBURGH,  PENNA. 


The  Draper  Manufacturing  Co. 

Port  Huron,   Michigan 

Manufacturers  of 

PNEUMATIC 

Flue  Welding  Ma- 
chines, Flue  Reclaim- 
ing Attachments,  Lo- 
comotive T  u  r  n-table 
Motors. 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE 


RESULTS  GREAT 


Manufactured    Only    By 


Hunt   SpiHer  Manfg.  Corporation 


OFFICE    AND    WORKS: 
3S3      DORCHESTER     AVENUE 
SO.      BOSTON,     MASS. 


W.  B.  LEACH,  President. 
J.  G. 


PLATT, 

Vice    President. 


XI 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company, 

New  York  Franklin,  Pa.  Chicago 

and  offices  in  principal  cities  • 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE   HASTINGS 

FOR  THE  RAILFOAD  AND 

CAR  COMPANY  TRADE. 


FEATURES 


Superior 
Quality 


Expeditions 
Delivery 


Consistent 
Price 
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Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 

STEEL    CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


ftEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
RICHMOND,  VA.,  Mutual  Building. 
LOUISVILLE,  KY..  42  Todd  Building. 


OFFICIAL    PROCEEDINGS 


OF 


The  Railway  Club  of  Pittsburgh 


lizcd    October    18,    1!><H. 


Published   monthly,  except  June,   juiy   and  August,   by   The   Railway^Club  of 

Pi  tsburgh,    J.     I).    Conway,    Secretary,    51.",    Grandview    Ave.,    Pittsburgh,    Pa. 

Entered   as    Second    Class    Matter    February   <">.    1915,   at    the    Postoffice   at    Pittsburgh, 

under    the    Act    of    March    •':,    1879. 

V°'-2XX1  Pittsburgh,  Pa.,  Dec.  22,  1921    H^  Rrr  gg 

OFFICERS    If  >  I<    1921-1922 

President 
SAMUEL    LYNN, 
M.   C.    B.,    P.   &   L.    E.    R.   R., 
McKees    Rocks,    Pa, 
First    Vice    Presidenl  I   Vici    President 

]).    F.    CRAWFORD,  GEORGE    I).    OGDEN, 

Vice    President.    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania    System, 
Pittsburgh,  Pa.  Pittsburgh,    Pa. 

Secretary  Treasurer 

J.    I).     CONWAY,  I'.    II.    STARK, 

Sec'y.-Treas.,    Ry.    Supply    Mnfrs,   Ass'n.,      Supt.    Frt.  Car   Repairs,   P.  &  L.   E.  R.  R., 
Pittsburgh,  Pa.  Pittsburgh,  Pa. 

Executive   Committee 
I  .    H.   TURNER,    Supt.    .Motive   Power,    P.    &    L.   E.    R.    R.    Co.,    Pittsburgh,    Pa. 
1).    T.   REDDING,   Asst.    Supt.    M.    P.,    P.    &   L.    E.    R.    R.    Co.,    McKees    Rocks,    Pa. 
F.    R.    McFEATTERS.    General    Supt.,    Union   R.    R.    Co.,    East    Pittsburgh,    Pa 
A.    G.    MITCHELL,   Supt.,   West-Jersey    &   Seashore    R.    R.    Co.,    Camden,    X.   J. 
F.    M.    McNULTY,    Supt.    Motive    Power,    Monon.    Conn.    R.    R.    Co.,    Pittsburgh,    Pa. 
T.    G.    CODE.    Pittsburgh,    Pa. 
1).    M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa. 

I.  A.   SPIELMANN,   Asst.   to  Ceneral   Supt.,   B.   &   O.    R.   R..   Pittsburgh,    Pa. 
H.    II.    MAXFIELD,   Ceneral    Supt.,    M.    P.,    P.   R.    R.    Co.,    Pittsburgh,    Pa. 

F.  J.    LANAHAN,    President,    Fort    Pitt    Malleable   Iron    Co.,    Pittsburgh,    Pa. 

Finance   ( lommittee 
E.    C.    SATTLEY.    President,    Iron   &   Steel   Products    Co.,    Pittsburgh,    Pa. 
!'.    O.    DAMBACH,    General    Manager,    Unity    Railways,    Pittsburgh,   Pa. 

E.  J.    SEARLES,    Schaefer    Equipment    Co.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa. 
J.    F.    TOWNSEND,    Traffic    Manager,    National   Tube   Co.,    Pittsburgh,    Pa. 

Members hi]i    Committee 
A.    STl'CKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MIXXICK,   Asst.    General    Manager,   P.   &   L.    E.    R.    R.,   Pittsburgh,    Pa. 

II.  E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.    A.    RALSTON,    Mechanical    Engineer,    Union    R.    R.,    Pittsburgh,    Pa. 

W     1.    MURPHY,    General    Boiler    Foreman,    Pennsylvania    System,    Pittsburgh,    Pa. 

I.  L.    CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R     Co.,    Pittsburgh,    Pa. 

A.    D.    CHITTENDEN,    Supt.   Transportation,    B-.    &   L.    E.    R.    R.,    Pittsburgh,   Pa. 

Entertainment   Committee 
1).    H.    AMSBARY,    District    Manager,    Dearborn    Chemical    Co.,    Pittsburgh,    Pa. 

E.  EMERY,    Railway    Supplies,    Pittsburgh,    Pa. 

HENRY   F.   GILG,   Sales   Manager,   Penn   Iron   &  Steel   Co.,    X.    S.,    Pittsburgh,   Pa. 

Reception   Committee 

F.  II.   FRESHWATER,  Chief  Draftsman,   Pressed   Steel   Car   Co.,   McKees    Rocks,    Pa. 
I     L.    SMITH,    Genetral    Foreman,    P.    &    L.    E.    R.    R.,    Youngstown,    Ohio. 

H  \RRY    B.    KELLY,   Road    Fore,   of  Engines,   P.   &  L.   E.  R.    R.,    McKees   Rocks,  Pa. 
E.    V.   WILLIAMS,   Supt.    Motive   Power,   B.   R.    &   P.    Ry.,    DuBois,    Pa. 

II.  M.    WOLF,   Road    Foreman    of   Engines,   P.    &    L.    E.    R.    R.,    Youngstown,    Ohio. 
S.    E.   VAN  VRANKEN,   Purchasing  Agent,  Locomotive   Stoker   Co.,   Pittsburgh,   Pa. 

Subject    Committee 
inllX    F.    LENT,    President,    Lent   traffic   Co.,    Pittsburgh   Pa. 
CHAS     ORCHARD,   Traffic    Department,   Carnegie   Steel    Co.,    Pittsburgh,    Pa. 
It  IHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
WM.    I.   KNOX.    Mechanical    Engineer,   B.   R.   &  P.   Ry..   DuBois,   Pa. 

E.  B.   DeVILBISS,    Master    Mechanic,    Pennsylvania   System,    Pittsburgh,    Pa. 

Past     Presidents 

T.   H.    McCONNELI October,       1901,  to  October,   1903 

L.    II.    TURNER    Xovember,    1!HJ.'J.,    to   October,    1905 

F.  H|    STARK    Xovember,    1905,   to    October,   l'.tOT 

*H.    W.    WATTS    Xovember,    1907,    to   April,  1908 

I),     i.    REDDIXG     Xovember,    1908,    to   October,    1910 

F.    R.    McFEATTERS    Xovember,   1910,   to    October,   1912 

A.    C.     MITCHELL     Xovember,   1IH 12,   to   October,    1914 

F.    M.    McNULTY    Xovember,    1H14,   to   October,    1916 

I.     G.     CODE     Xovember,    1916,    to   October,    1917 

D      M.    HOWE    Xovember,    1!»17,   to   October,   1918 

T.    A.    SPIELMANN     Xovember,    1918,   to    October,    1919 

H.     II.     MAXFIELD     Xovember,   19l9,    to   October,   1920 

F.     T.     LANAHAN     Xovember,    1920,   to   October,    1921 

* — Decaesed.  

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 


DECEMBER  22,    1921. 

The  meeting"  was  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  President 
Samuel  Lynn  in  the  chair : 

The    following   gentlemen   registered : 


MEMBERS 


Adams,  Lewis 
Allan,  W.  J. 
Anderson,  A.  E. 
Anderson,   J.  W. 
Babcock,  F.  H. 
Berg,  Karl 
Berghane,  A.  L. 
Bernoulli,  W.  H. 
Brower,  J.  E. 
Carpenter,  H.  D. 
Christy,  F.   X. 
Conway,  J.  D. 
Cotton!  C.  S. 
Cunningham,    H.    L. 
Cunningham,  R.  I 
Donovan,  J.  J. 
Forbes,  T.  E. 
Forrest,  C.  H. 
Fowler,  W.  E.,  Jr. 
Freshwater,  F.  H. 
Frey,  A.  R. 
Fults,  T-  H. 
Gibson*  G.  A. 
Gilg,  Henry  F. 
Grieve,  Robert  E. 
Gross,  Chas. 
Hale,  Chas.  E. 
Harger,   M.   L. 
Harney,  E.  L. 
Harris,  J.  P. 
Harsh,  H.  H. 
Hazlett,  H.  H. 
Hindman,  S.  M. 
Hostettler,  L.  W. 
Howe.  C.  A. 
Howe,  D.  M. 
Johnson,   A.   B. 


Jones,  Earnest  A. 
[ungbluth,  A. 
Kegel,  R.  C. 
Kelley,  H.  D. 
Kelly,    H.    B. 
Kempf.  G.  P. 
King,  J.  W.,  Jr. 
Knox,  Wm.  J. 
Kranse,  H.  A. 
Kummer,  Jos.   H. 
Lake,  Albert   H. 
Lanahan,   J.  S. 
Lobez,  P.  L. 
Long,  R.  M. 
Ludgate,  B.  A. 
Lvnn,  Samuel 
Matchett,  H.  K. 
Mevers,  John  M. 
Millar,  C.  W. 
Moyer,  Oscar  G.  A. 
McAninch,  D.  A. 
McGregor,  D.  C. 
Nelson,  W.  O. 
Olsson,  N.  A. 
Orchard,  Chas. 
Painter,  Joseph 
Pehrson,  A.   K. 
Pennington,  F.  W. 
Perry,  G.  M. 
Price,  W.  F. 
Proft,   T-  W. 
Read,  S.  C. 
Richardson,  H.  R. 
Rick,  R.  C. 
Ryan,  D.  W. 
Saltic.  Thos. 
Sattlev,   E.   C. 
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Searles,  E.  J. 
Sewell,  IF.  B. 
Sheridan,  T.  F. 
Stackman,  Albert 
Stamets,    Win.    EC. 
Stark.  F.  TI. 
Straub,  W.  C. 
Simple,  G.  II. 


Stncki,  A. 

Summerfield,  D.  W. 
Thome,  H.  S. 
Thurlby,  A.  R. 
Weissert,  W.  J. 
Wilson,  W.  J. 
Wright,  John  B. 
Wyke,   I.  W. 


Zilian,  R.  F. 


VISITORS 


Barber,  C.  H. 
Boss,  R.  E. 
Boyd,  O.  G. 
Boyle,  B.  C. 

Calvin,  O.  J. 
Campbell,  N.  K. 
Carbis,   N.  J. 
Cochrane,  C.  T. 
Cunningham,  W.  N. 
Donahoe,  T.  F. 
Duckworth,  W. 
Foard,  M.  W. 
Fox,  M.  P. 
Gudge,  B.  J. 
Hanna,  C.  E. 
Hoerner,  A.  S. 


Jones,   D.    E. 
Koenig,  C.  A. 
Lallev,   P.  J. 
Madden,  L.  P. 
Mahan,  W.  C. 
Meckert,  F.  A. 
Morrison,  J.  M.  J. 
McPhee,  R.  W. 
Newburn,  T.  W. 
Nicholls,  P. 
Obel,  W.  M. 
Rankin,  H.  P. 
Smith,  Sion  B. 
Swansson,  F.  M. 
Trueblood,  PI.  J. 
Willison,  I.  E. 


Wills,  R.  B. 

The  call  of  the  roll  was  dispensed  with,  the  record  of 
attendance   being   had    through    the    registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with  as  they  are  to  appear  in  printed  form. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Baer,  Harry  L.,  President,  Sterling  Equipment  &  Supply  Co., 
703  Empire  Bldg.,  Pittsburgh,  Pa.  Recommended  by 
Wm.  H.  Ritts. 

Burns,  Thomas  F.,  Fore.  Car  Insp'rs.,  Penna.  System,  600 
Church  St.,  Gallitzin,  Pa.     Recommended  by  J.  F.  Courson. 

Burton,  G.  H.,  Asst.  M.  M.,  Penna.  System,  Conemaugh,  Pa. 
Recommended  by  C.  B.  Gray. 
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Carbis,  X.  J.,  Gen.  B.  F.,  B.  &  O.  R.  R.,  808  Unity  St.,  Home- 
stead, Pa.     Recommended  by  T.  E.  Forbes. 

Dalzell,  Joseph,  Fore.  Car  Insp'rs.,  Penna.  System,  7014  Kelly 
St..  E.  E.,  Pittsburgh,  Pa.  Recommended  by  J.  F. 
Courson. 

Dorfeld.  F.  C.  Passenger  Clerk,  Penna.  System.  214  Virginia 
Ave..  Aspimvall,  Pa.     Recommended  by  T.  M.  Blakley. 

Elsey,  Warren  R.,  M.  P.  Insp'r.,  Penna.  System,  204  Penna. 
Station,    Pittsburgh.    Pa.      Recommended   by   C.    G.    Skuce. 

Emerick,  Jesse  C,  Production  Checker,  Penna.  System.  534 
Gross   St.,   Pittsburgh.   Pa.     Recommended  by  C.   B.   Gray. 

Fair,  Charles,  Fore.  Car  Repairs,  Penna.  System,  43rd  St. 
Shop,   Pittsburgh,   Pa.     Recommended  by  S.   C.   Read. 

Galinis,  J.  W.,  Draftsman,  Penna.  System,  311  "Westinghouse 
Ave.,  Wilmerding,  Pa.  Recommended  by  J.  L.  Cunning- 
ham. 

Graham,  John  A.,  Steam  Engr.,  522  Knoll  St.,  X.  S.,  Pitts- 
burgh, Pa.     Recommended  by  W.  H.  Ritts. 

Gray,  C.  B.,  M.  Ah,  Penna.  System,  1155  Liberty  Ave.,  Pitts- 
burgh,  Pa.     Recommended  by  J.   L.   Cunningham. 

Haas,  John  G.,  Asst.  E.  H.  Fore.,  Penna.  System.  430  Fisk  St., 
Pittsburgh,  Pa.     Recommended  by  J.  E.   Brower. 

Heigley,  R.  M.,  Asst.  R.  F.  of  E.,  Penna.  System.  Braeburn, 
Pa.     Recommended  by  T.  M.  Blakley. 

Leach,  C.  C,  Fore.  Car  Insp'rs.,  Penna.  System,  408  Grant 
St.,  South  Fork,  Pa.     Recommended  by  J.  F.  Courson. 

Marton,  Richard  A.,  Asst.  E.  H.  Fore.,  Penna.  System,  4080 
Cabinet  St.,  Pittsburgh,  Pa.  Recommended  by  J.  E. 
Brower. 

Morse,  J.  \Y.,  Asst.  R.  F.  of  E.,  Penna.  System,  Freeport,  Pa. 
Recommended  by  T.   M.   Blakley. 

Murray,  M.  Y.,  C.  C.  to  R.  F.  of  E.,  Penna.  System.  525 
Penn   St.,   Verona,   Pa.     Recommended  by  T.   M.   Blakley. 

McBroom,   J.    F.,    Fore.    Car   Insp'rs.,    Penna.    System,   216   W. 
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Fifth  Ave.,  Derry,  Pa.     Recommended  by  J.  L.  Cunning- 
ham. 

McCully,  B.  N.,  Fore.  Car  Repairs,  Penna.  System,  East  Pitts- 
burgh, Pa.     Recommended  by  J.  L.  Cunningham. 

McKinley,  Andrew,  Asst.  Fore.  Mach.  Shop,  Penna.  System, 
546  North  Ave.,  Verona,  Pa.  Recommended  by  S.  C. 
Read.  » 

North,  D.  P.,  Fore.  Car  Insp'rs.,  Penna.  System,  1173  Milfred 
St.,  Johnstown,  Pa.     Recommended  by  J.  F.  Courson. 

O'Leary,  Jeremiah  J.,  Gang  Fore.,  Penna.  System,  132  Fourth 
St.,   Oakmont,    Pa.      Recommended  by   S.    C.    Read. 

Pfarr,  Jacob,  Foreman,  Penna.  System,  7317  Hamilton  Ave., 
Pittsburgh,   Pa.     Recommended  by  C.  B.  Gray. 

Ouinn,  John  M.,  Work  Distributor,  Penna.  System,  1242 
Illinois  Ave.,  Dormont,  Pittsburgh,  Pa.  Recommended  by 
J.  E.  Brower. 

Russell,  Ralph  P.,  Asst.  Supt,  Penna.  System,  P.  O.  Box  24, 
Cresson,  Pa.     Recommended  by  W.  L.  Hudson. 

Smith,  Clay  C,  Foreman,  Penna.  System,  336  Second  St.,  Pit- 
cairn,  Pa.     Recommended  by  J.  F.  Courson. 

Spotts,  Arthur,  Asst.  Fore.,  Penna.  System,  1201  California 
Ave.,  Pittsburgh,  Pa.     Recommended  by  C.  B.  Gray. 

Tarr,  Charles  F.,  Machinist,  Penna.  System,  'Verona  Shop, 
Verona,  Pa.     Recommended  by  S.  C.  Read. 

Tarr,  George  B.,  Foreman,  Penna.  System,  615  South  Ave., 
Verona,   Pa.      Recommended  by   S.    C.   Read. 

Tracey,  J.  B.  A.,  Div.  Accountant,  Penna.  System,  1003  Penn 
Ave.,  Pittsburgh,  Pa.     Recommended  by  T.  M.  Blakley. 

Trueblood,  H.  J.,  Salesman,  Chicago  Pneumatic  Tool  Co.,  10 
Wood  St.,  Pittsburgh,  Pa.  Recommended  by  W.  C 
Straub. 

PRESIDENT:  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee,  the  gentlemen  will  be- 
come members  upon  payment  of  the  year's  dues. 

Announcement   was   made   of   the   death   of   Mr.    B.   E.   D. 

31 


Stafford,  Vice  President  and  General  Manager,  Flannery  Bolt 
Company,    died    November   30,    1921. 

PRESIDENT:  Appropriate  memorial  will  appear  in  the 
Official  Proceedings  of  the  Club. 

There  being  no  further  business,  Mr.  H.  P.  Rankin, 
Manager  Pittsburgh  Branch,  Johns-Manville  Incorporated,  pre- 
sented the  paper  of  the  evening,  illustrated  by  moving  pictures, 
upon  the  subject : 

"MINING,  MANUFACTURE  AND  USES  OF 
ASBESTOS" 


By  H.  P.  Rankin 


The  name  ASBESTOS  is  that  given  by  mineralogists  to 
one  of  the  most  remarkable  substances  found  in  nature  and 
was    derived    from    the    Greek    form    signifying    Unconsumable. 

It  is  a  peculiar  species  of  the  Horneblende  family  of 
minerals,  and  chemically  speaking,  is  a  Silicate  of  Magnesia, 
being  composed  of  Silica,  Magnesia,  Alumina  and  Ferrous 
Oxide   and   consequently   unconsumable,   hence   its   name. 

Paradoxically,  it  is  the  link  which  completes  the  chain 
between  the  vegetable  and  mineral  kingdoms,  and  it  in  fact  a 
mineralogical  vegetable,  possessing  the  curious  properties  found 
in  both,  for  it  is  at  once  fibrous  and  chrystaline,  elastic  and 
brittle,  heavy  as  a  rock  in  its  crude  state,  yet  as  light  as 
thistle  or  eiderdown  when  treated  mechancially.  Added  to 
this,  its  fibres,  soft,  white  and  delicate,  have  by  their  inherent 
quality  of  indestructibility,  defied  the  action  of  the  elements 
since  the  world  began  and  through  all  the  countless  ages,  dur- 
ing which  the  hardest  rocks  surrounding  it  have  been  reduced, 
this  mineralogical  mystery  has  remained  intact,  having  success- 
fully resisted  the  assaults  of  fire,  acids  and  time. 

To  examine  a  quantity  of  this  fibre,  one  would  think  that  it 
would  blaze  up  at  the  touch  of  a  lighted  match,  or  be  dissolved 
immediately  when  brought  into  contact  with  acids,  yet  it  resists 
extremely  high  temperatures  and  is  practically  unaffected  by 
the  severest  laboratory  tests. 

It  looks  delicate,  yet  it  can  be  carded,  spun  and  woven  into 
very  strong  yarn  just  as  easily  as  wool,  flax  or  silk.     Although 
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the  mck  itself  is  heavy,  yet  the  ribres  can  be  woven  into  cloth 
weighing  less  than  t(>  oz,  to  the  square  yard. 

Of  these  interesting  properties,  perhaps  the  most  valuable 
is  its  indestructibility,  which  enables  it  to  resist  decay  and 
destruction  under  almost  every  condition  of  heat  and  moisture. 
Compared  with  other  materials,  this  property  possessed  by 
Asbestos  is  unparalleled.  Wood  burns — Asbestos  is  unchanged 
by  flame  or  temperatures  to  1500  deg.  F.  Stone  disintegrates 
— Asbestos  defies  the  elements.  St^el  rusts — Asbestos  is  im- 
mune to  climatic  or  atmospheric  conditions. 

While  many  theories  have  been  advanced  to  account  for 
die  formation  of  Asbestos,  geologists  in  general  concur  in  be- 
lieving that  its  origin  is  volcanic,  and  took  place  during  the 
prehistoric  cooling  of  the  earth's  surface  and  that  either  water 
or  steam  are  responsible  for  the  breaking  apart  of  the  original 
rock  formation  and  its  rebuilding  under  pressure  into  its  pres- 
ent fibrous  state. 

Asbestos  as  found  in  nature,  is  classified  in  three  divisions, 
namely  : 

1.  Antophyllite — which  is  not  used  commercially; 

2.  Amphibole,  or  Horneblende  Asbestos.  This  includes 
several  varieties,  among'  which  are  Actinolite  and 
Italian  Asbestos. 

3.  Serpentine  Asbestos,  which  has  three  forms — Pierolite 
— Soapstone  or  Talc  and  Chrysolite. 

Crvsolite  Asbestos  is  composed  of  silky  threads  of  con- 
siderable length  which  lend  themselves  to  the  spinning  processes 
necessarv  to  the  manufacture  of  this  mineral  into  various  prod- 
ucts, and  is  the  only  one  which  has  a  great  economic  or  com- 
mercial  value.      A   typical   analysis   of   this   type   is   as   follows : 

Silica 4°% 

Magnesia    - — - - 42% 

Ferrous  Oxide  — 3% 

Alumina --    1% 

Water    -  14% 

Specific    Gravity    .2.219 

The  chemical  analysis  is  important  in  determining  the  value 
of  an  Asbestos  Deposit,  because  all  fibres  capable  of  being  spun 
must  analyze  about  as  stated. 
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The  percentage  of  water  has  apparently  much  to  do  with 
the   strength,   silkiness  and   flexibility   of   the   fibre. 

While  Asbestos  occurs  in  some  form  or  other  in  nearly 
every  Country  in  the  world,  it  differs  with  the  locality,  not  only 
in  appearance,  but  also  in  physical  and  chemical  characteristics. 
Some  few  sections  of  the  world  yield  Asbestos  which  can  be 
used  for  a  surprisingly  large  number  of  purposes,  but  in  most 
cases,  either  because  of  the  coarseness  of  the  fibre,  or  because 
of  imperfection  in  its  texture,  it  is  practically  useless  com- 
mercially. 

In  no  other  Country,  has  the  mining  of  Asbestos,  especially 
its  preparation  for  the  market,  attained  such  proportions  or 
success  as  in  Canada.  The  excellent  quality  of  Canadian  Asbes- 
tos, the  richness  and  accessibility  of  the  mines,  will  enable 
Canada  to  hold  the  lead  in  the  produtcion  of  Asbestos  for  many 
years  to  come. 

The  most  important  of  other  producing  countries  in  point 
of  quantity  is  Russia,  but  the  Russian  Fibre  is  rather  harsh 
and  has  a  yellow-brownish  hue.  Further  drawbacks  in  Russia 
are  the  remoteness  of  the  mines  and  the  shortness  of  the  mining- 
season,  which,  on  account  of  the  weather,  lasts  on  an  average 
of  scarcely  two  months,  and  with  no  mechanical  means  em- 
ployed in  the  Russian  mines,  the  work  must  be  rushed  feverishly 
by  hand  during  the  short  season,  and  naturally  cannot  be  done 
thoroughly  or  on  a  large  scale. 

Italy,  the  first  country  in  which  Asbestos  was  produced, 
yields  a  type  of  this  mineral  which  is  chemically  about  the 
same  as  Canadian  Asbestos,  but  its  physical  properties  are  quite 
different.     Good  long  fibre  is  seldom  found  in  Italian  mines. 

Asbestos  is  also  found  in  the  United  States,  South  Africa, 
Newfoundland,  New  Zealand,  Queensland  and  Southern  Aus- 
tralia, and  many  other  parts  of  the  world,  but  with  few  ex- 
ceptions, for  one  reason  or  another,  the  Asbestos  mined  in 
these  countries  does  not  adapt  itself  to  commercial  use  so 
readily  as  Canadian  Asbestos. 

The  Ancients  living  in  what  we  call  the  "Dark  Ages"  held 
Asbestos  in  awe  and  the  wonderful  tales  about  this  mineral 
grew  more  wonderful  with  each  telling.  It  is  related  that 
the  Great  Emporer  Charlemagne,  who  ruled  over  a  large  part 
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of  Europe  in  the  Ninth  Century,  had  an  Asbestos  blanket  with 
which  lie  used  to  astonish  his  guests  by  throwing  it  into  the 
fire  and   taking   it   out   again   unharmed. 

Pliny  refers  to  it  in  his  Works  and  it  was  undoubtedly 
used  by  the  Greeks   for  cremation  cloth. 

About  the  year  1250  A.  I)..  Marco  Polo,  the  famous  ex- 
plorer, was  making  discoveries  in  many  new  lands  of  the  Far 
East.  lie  found  that  the  Tartars  and  Chinese  knew  about 
Asbestos  and  its  fireproof  qualities  and  were  in  the  habit  of 
using  it  for  many  purposes.  They  tried  to  mystify  him  by  tell- 
ing him  that  it  was  made  of  the  skin  of  a  fabled  Salamander 
(a  lizard  which  it  was  said  was  able  to  live  in  the  midst  of  fire), 
but  the  explorer  investigated  its  true  origin  and  returning  from 
Tartary,  he  wrote : 

"In  the  same  mountain  there  is  a  vein  of  the 
material  from  which  Salamander  is  made.  For  the 
real  truth  is  that  the  Salamander  is  no  beast,  as  they 
allege  in  our  part  of  the  world,  but  is  a  substance 
found  in  the  earth." 

and  he  also  told  how  the  rock  was  mined,  pounded  into  wool 
in  great  copper  mortars  and  woven  into  napkins  for  the 
Great  Kahn. 

Thus,  for  centuries  Asbestos  remained  but  a  curiosity,  a 
mystic  mineral  paradox.  Today  it  is  recognized  a  commercial 
necessity,  and  has  been  made  so,  as  is  the  case  with  so  many 
other  of  nature's  wonderful  resources,  by  American  initiative, 
brains  and  ingenuity  and  thus  contributing  to  the  world's  prog- 
ress in  making  life  safer  and  more  complete,  as  well  as  per- 
forming a  most  important  function  in  the  evolution  of  the 
world's  great  industries  by  making  possible  numerous  improve- 
ments and  by  aiding  to  a  marked  degree  in  the  conservation  of 
heat  energies  which  today  is  the  heart-throb  of  industry. 

Although  these  various  properties  of  Asbestos  were  known 
since  the  time  of  the  early  scientists,  it  was  not  until  about 
1870  that  the  first  experiments  were  made  for  using  it  on  a 
commercial  scale.  At  about  this  time,  the  first  specimens  of  a 
very  fine  Asbestos  from  Canada  were  exhibited  in  London. 
In  1878  small  quantities  were  mined  in  Canada,  and  a  lot  of 
some    50    tons    of    selected    crude    Asbestos    was    shipped    to 
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England,  but  great  difficulty  was  encountered  in  selling  it,  as 
no  regular  demand  for  Asbestos  had  been  established. 

The  uncertainty  of  the  supply,  the  slight  knowledge  of  how 
this  mineral  could  be  used,  as  well  as  its  high  price,  due  to  the 
very  crude  and  slow  methods  of  mining,  were  responsible  for 
this  lack  of  interest. 

However,  the  excellent  quality  of  Canadian  Asbestos  and 
the  accessibility  of  the  mines  finally  attracted  sufficient  inter- 
est to  induce  some  enterprising  business  men  to  investigate  fur- 
ther. The  more  these  men  investigated  it,  the  more  apparent 
became  its  possibilities,  and  in  a  few  years  busy  mining  camps 
soon  sprang  up  around  Black  Lake  and  Thetford  in  the 
Province  of  Quebec. 

Hand  labor,  which  was  then  used  in  mining  this  rock  and 
preparing  it  for  manufacturing,  was  naturally  slow  and  clumsy, 
and,  as  a  result,  the  cost  of  Asbestos  was  very  high.  As  uses 
for  this  material  began  to  develop,  experiments  were  started 
to  speed  up  the  mining  operations  and  bring  down  the  cost. 
Many  experimental  machines  were  installed,  discarded,  and  re- 
modeled, before  satisfactory  results  were  obtained.  The  diffi- 
culties to  be  overcome  were  many,  and,  as  the  aim  was  not 
only  to  replace  hand  labor  with  machines  wherever  possible, 
but  also,  to  separate  the  Asbestos  more  thoroughly  from  the 
rock  in  which  it  was  imbedded  than  had  hitherto  been  possible. 

After  years  of  persistent  effort,  these  difficulties  were 
overcome  and  the  present-day  efficiency  of  Asbestos  Alining 
and  production  was  obtained. 

In  order  to  bring  out  some  of  these  difficulties,  it  might 
be  well  to  illustrate  by  stating,  that,  in  order  to  produce  one 
hundred  tons  of  Fibre  of  various  grades,  it  is  necessary  to 
quarry,  blast,  hoist,  and  put  through  the  mill,  2,000  tons  of 
rock.  To  handle  this  quantity  of  rock  requires  twelve  loco- 
motives, five  steam  shovels,  thirty-six  miles  of  track,  twenty- 
two  derricks,  300  cars  and  3,000  electric  Horse  Power  to 
operate  the  mills,  all  of  which  would  represent  an  investment 
of  approximately  $2,000,000. 

While  Asbestos  has  been  mined  in  Canada  for  something 
over  forty  vears  the  development  has  been  slow  up  to  the  last 
ten  or  fifteen  years,  until  now   85%   of  the  world's  production 
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of  Asbestos  comes  from  two  points,  in  Canada,  both  located 
in  the  Province  of  Quebec;  one  district  known  as  the  Thetford 
and  Black  Lake  District  and  the  other  known  as  the  Danville 
District. 

The  largest  mine  in  the  Danville  District  is  that  of  Johns- 
Alan  ville.  Inc.,  which  covers  about  500  acres.  The  outcroppings 
of  Asbestos  Rock  so  far  developed  at  this  mine  cover  about 
100  acres  and  the  main  quarry  is  1,500  ft.  long,  600  ft.  wide 
and  200  ft.  deep.  As  practically  the  whole  mass  of  rock  has 
to  be  mined,  the  operations  are  carried  on  in  open  pits  or 
quarries.  In  view  of  this  fact,  it  will  be  readily  understood 
what  difficulties  are  encountered  during  the  Winter  months. 
Due  to  the  severe  weather  conditions,  there  is  very  little  pro- 
duction during  the  months  of  December,  January  and  February. 

These  mines  are  operated  practically  in  the  same  way  as 
stone  quarries,  the  operations  being  carried  on  by  a  series  of 
steps  or  benches,  which  enable  the  miners  to  dislodge  large 
quantities  of  rock  at  each  blast.  The  rock  is  so  hard  that  it  is 
necessary  for  it  all  to  be  drilled  and  blasted.  Electricity  and  com- 
pressed air  are  used  for  operating  the  drills.  The  drill  holes 
are  usually  from  8  ft.  to  20  ft.  deep.  Dynamite  is  used  for 
the  charge,  the  blasts  being  set  off  at  noon  and  evening  when 
the  men  are  leaving  the  work. 

After  the  blasting,  a  number  of  men  known  as  cobbers  go 
into  the  pits.  They  examine  all  the  rock  that  is  blasted,  and 
pick  out  the  rock  having  veins  of  ]/2  inch  and  longer  of  Asbes- 
tos, which  they  can,  in  a  great  many  places,  very  easily  dis- 
lodge from  the  rock  with  small  hammers.  This  material  is 
then  taken  to  a  cobbing  room  where  it  is  further  cleaned  and 
sorted   into   several   grades. 

The  balance  of  this  rock  in  the  pits  is  either  loaded  into 
cars  by  means  of  steam  shovels,  or  is  hoisted  from  the  deepest 
parts  of  the  pits  in  buckets  to  the  surface,  and  from  there  con- 
veyed to  the  mills  about  a  quarter  of  a  mile  from  the  pits. 
Here  the  rock  is  dumped  into  large  bins,  and  from  these  bins 
into  enormous  crushers,  which  reduce  it  to  pieces  the  size  of 
a  man's  fist.  These  crushed  pieces  are  then  conveyed  to  rotary 
dryers  in  order  to  dry  the  rock.  From  the  dryers  the  rock 
passes  into  cylinders  which  crush  (not  grind)  it  into  very  small 
particles. 
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This  crushed  rock  containing-  the  Asbestos  Fibres  is  then 
taken  by  conveyors  and  passed  over  shaking-screens  about  6-ft. 
wide  and  12- ft.  long.  As  the  fibre  is  much  lighter  than  the 
rock,  it  comes  to  the  surface  when  the  screens  are  oscillated, 
and  is  lifted  from  the  screens  by  air  suction  into  large  revolving 
cylinders,  known  as  graders.  These  graders  separate  the  fibre 
into  four  grades  ;  the  first  two  are  the  long  spinning  fibre  used 
in  the  manufacture  of  various  textiles;  the  next  a  medium 
grade  which  is  used  for  making  Asbestos  felts  for  roofing,  fire 
felt  sheets  for  insulating  purposes,  etc.,  and  the  fourth,  or  short 
grade  is  usually  used  in  the  manufacture  of  mill  board,  cements, 
etc.  The  fibre  is  packed  in  bags  of  100  pounds  each  and  is 
shipped  in  this  manner. 

The  next  step  is  the  Factory,  where  the  crude  Asbestos  is 
worked  into  shape  for  the  manufacture  of  numerous  materials, 
and  where  millions  of  square  feet  of  floor  space  are  required  as 
well  as  a  large  amount  of  machinery  and  thousands  of  em- 
ployees. 

As  has  been  intimated,  the  value  of  manufactured  Asbestos 
products  is  in  direct  ratio  to  the  length  of  the  fibres  used  in 
their  making.  This  does  not  mean  that  the  products  manu- 
factured from  the  longest  fibre  constitute  the  bulk  of  the 
Industry,  because,  on  the  contrary,  the  greatest  percentage  is 
made    from   the   medium   and   short  fibres. 

It  might  be  well  to  name  some  of  the  most  important  of 
these  materials  and  in  an  effort  to  treat  the  subject  briefly,  we 
will  arrange  these  serially,  according  to  the  grades  of  fibre, 
beginning  with  the  longest : 

The  longest  and  of  course  the  most  valuable  Fibres  are 
used  in  the  manufacture  of  yarns  and  cloths  for  numerous  pur- 
poses. In  addition  to  being  the  most  interesting  process,  the 
making  of  yarns  and  cloths  has  been  the  most  difficult  to 
develop,  because,  although  in  general  the  methods  used  are 
similar  to  that  used  with  cotton  and  wool,  on  account  of  the 
fact  that  Asbestos  Fibres  lack  the  microscopic  barbs  found  on 
wool  and  other  fibres,  it  has  required  the  bringing  together  of 
all  the  talent  of  textile  manufacturers  to  overcome  this  difficulty. 
On  this  account,  it  has  required  the  designing  of  a  large  amount 
of  special  machinery  to  produce  the  splendid  product  of  today. 
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The  crude  Asbestos  which  is  used  in  the  manufacture  of 
various  textiles  is  first  run  through  heavy  rollers  which  crush 
the  rock  without  destroying  the  fihre.  The  partially  broken  up 
mineral  then  passes  through  separating  machines  which  auto- 
matically remove  every  particle  of  rock  from  the  crushed  mass 
of  Asbestos,  leaving  the  fibres  clean  and  ready  for  the  next 
operation.  Other  machines  then  open  up  or  crush  it  into  a  fine 
mass.  It  is  then  ready  for  the  dusting-  machine,  which  blows 
the  fibre  about,  automatically  taking  out  all  of  the  fine  dust  and 
any  remaining  short  particles  of  fibre.  The  resultant  product 
is  a  long,  clean  fibre  ready  for  spinning. 

The  carding  machines  are  the  basis  of  all  twisted  Asbestos 
and   the   starting  point  of  all   Cloths   and   Textiles. 

The  yarns  which  come  from  these  machines  are  woven 
into  cloths  of  various  weights,  thicknesses  and  density,  accord- 
ing to  the  mechanical  purposes  for  which  they  are  intended. 
They  may  be  plain  or  Asbestos-Metallic.  The  former  being 
composed  solely  of  Asbestos,  the  latter  consisting  of  Asbestos 
Yarn  twisted  around  strands  of  fine  brass  wire,  woven  into 
Cloth. 

The  plain  cloth  is  used  for  many  purposes,  the  most 
important  of  which  are  rod  and  valve  packings.  For  this  pur- 
pose, the  cloth  is  coated,  or,  as  technically  called,  frictioned 
with  rubber  compound  and  rolled  up  to  the  required  diameters, 
round,  or  calendered  square,  where  such  packing  is  required. 
These  packings  are  furnished  in  coil,  spiral  or  round  forms, 
according  to  the  requirements  of  the  engineers,  and  are 
thoroughly  lubricated  and  graphited  ready  for  use  when  supplied 
to  the  trade. 

The  cloth  with  wire  interwoven  in  the  strands  of  asbestos 
is  frictioned  in  the  same  manner,  and  may  be  used  as  flat  sheet 
packing  or  folded  into  gaskets  for  various  conditions. 

Asbestos  is  one  of  the  greatest  known  filters,  and  is  used 
extensively  in  all  filtering  processes,  either  in  the  form  of  fibre 
or  cloth,  more  specially  the  latter  as  in  this  form  it  is  more 
convenient.  Laboratories  and  chemical  plants  use  it  for  filter- 
ing acid  solutions  where  organic  fabrics  would  be  destroyed. 
It  has  also  made  many  wonderful  electrolythic  proescses  pos- 
sible, where  it  is  used  as  diaphrams  in  the  cells  or  compartments. 
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Asbestos  Cloth,  plain  or  wire  interwoven,  preferably  the 
latter,  is  universally  used  as  a  fire  barrier  or  curtain  in  the 
proscenium  opening-  of  stages  in  theatres,  and  public  halls  of  a 
similar  character. 

From  this  cloth  is  made  gloves,  coats,  trousers,  and  leg- 
gings for  the  protection  of  workmen  in  furnaces,  and  glass 
plants,  and  for  domestic  purposes  is  made  into  tablecovers,  iron 
holders,  etc. 

Another  important  use  to  which  some  of  the  longer  fibres 
is  applicable,  is  in  the  making  of  brake  linings  of  all  kinds. 
The  unusually  high  frictional  properties  of  Asbestos  together 
with  its  immunity  from  the  disintegrating  effect  of  water  and 
oil  and  its  ability  to  withstand  the  high  temperatures  caused 
by  such  friction  has  brought  this  material  into  universal  use 
for  this  purpose.  It  has  made  possible,  increased  efficiency  in 
the  handling  of  automobiles,  hoists,  cranes  and  other  types  of 
machinery  where   friction  clutches  and  brakes  are  used. 

The  medium  length  fibres  are  made,  by  various  processes, 
into  all  forms  required  for  the  insulation  of  heated  surfaces, 
such  as  pipes,  boilers,  heaters,  air  ducts,  ceilings,  flues,  stack 
linings,  etc.  Among  these  are  included  felted  insulation,  85% 
Magnesia  and  a  variety  of  celular  asbestos  insulations  which  are 
built  up  from  asbestos  felt  or  paper,  and  the  various  insulating 
cements  of  which  there  are  several  grades,  each  being  applied 
to  conditions   for  which  it  is  most  fitted. 

Of  all  these  various  forms  of  heat  insulation,  the  most  in- 
teresting are  the  Felted  and  85%  Magnesia  Insulation.  Although 
perhaps,  these  two  insulations  do  not  make  up  the  bulk  of  the 
various  combinations  used  for  insulating  purposes,  nevertheless, 
they  have  been  instrumental  in  bringing  about  the  present  day 
efficiency  of  superheated  steam  and  have  made  possible,  by  the 
conservation  of  heat  units,  the  saving  of  hundreds  of  thousands 
of  tons  of  coal  annually,  in  our  great  industries. 

In  the  felted  form  of  insulation,  the  fibres  arc  felted  to- 
gether by  natural  felting  processes  which,  together  with  the 
addition  of  ground  sponge  and  certain  other  inert  materials, 
produces  a  felt  which  can  be  built  up  into  various  thicknesses, 
rolled  into  cylindrical  half  sections  for  pipes,  made  into  sheets 
and  blocks   for  larger  surfaces  and  into   rolls  where  a  flexible 
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insulation  is  required  and  at  the  same  time  producing  a  product 
unparalleled  for  strength,  durability  and  efficiency  among  in- 
sulating- materials. 

The  other  material,  859,  Magnesia,  is  a  well  known  form 
of  insulation,  possessing  an  initial  efficiency  almost  equal  to 
that  of  the  felted  insulation  and  appears  on  the  market  in 
a  moulded  form,  being  composed  of  85%  of  Magnesia  Car- 
bonate and  15%  Asbestos  Fibre.  Carbonate  of  Magnesia  is 
used  for  the  bond  in  this  material  because  of  its  lightness  and 
the  fact  that  like  sponge,  etc.  in  the  combination  mentioned 
above,  produces  a  structure  of  an  infinite  number  of  dead  air 
cells,  which  is  the  basic  principal  of  all  insulation. 

Of  the  various  grades  of  short  fibres,  there  are  also  a 
number  of  important  materials  made.  Among  these  are  the 
different  Asbestos  Papers  or  Felts.  These  papers  or  felts 
are  manufactured  in  very  much  the  same  way  as  is  the  case 
with  paper  made  of  wood  pulp  or  other  fibres  and  vary  from 
one  hundredth  to  l/s  of  an  inch  in  thickness.  The  great  num- 
ber of  uses  to  which  Asbestos  Paper  or  Felt  is  put,  are  too 
well  known  to  need  reciting,  but  it  may  be  of  interest  to 
state  that  these  felts  are  the  basis  of  all  Asbestos  Roofing. 

For  this  purpose,  a  specially  selected  grade  of  short,  fibre, 
free  from  grit,  made  up  into  felts  which  are  saturated  with 
a  bituminous  material,  usually  a  natural  asphalt  compounded 
with  non-volatile  oils  on  account  of  the  natural  property  pos- 
sessed by  such  an  asphalt  of  retaining  its  oils  and  therebv  its 
flexibility  and  life  for  a  long  period  of  time.  It  is  claimed 
for  Asbestos  Roofing,  that  on  account  of  the  fact  that  asbestos 
will  not  rot,  rust  or  decay,  it  possesses  all  of  the  much  desired 
requirements  for  a  permanent  roofing  felt  and  all  that  it  needs 
to  give  it  an  undetermined  life  is  a  proper  waterproofing  ele- 
ment. One  other  use  in  this  field  to  which  Asbestos  Felts  have 
been  put  is  in  the  protection  of  steel  for  roofing  or  siding  on 
factory  buildings  of  various  types. 

Certain  grades  of  the  shorter  fibres  of  Asbestos,  have  of 
recent  years,  been  used  very  extensively  in  combination  with 
Portland  or  hydraulic  cements  in  the  manufacture  of  fireproof 
lumber,  corrugated  asbestos  roofing  and  asbestos  shingles.  The 
method  of  manufacturing  this  type  of  product,  is  by  the  mixing 
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of  Asbestos  Fibre  and  Hydraulic  cement,  pressing  the  com- 
bination into  its  various  forms  under  enormous  hydraulic  pres- 
sure. 

There  still  remains  one  other  field  in  which  Asbestos 
materials  are  widely  used  and  that  is  in  connection  with  elec- 
tricity. For  this  purpose,  Asbestos  Fibres  of  various  lengths, 
both  long  and  short,  are  used  in  the  moulding  of  pieces  of  in- 
numerable designs  and  sizes,  where  a  material  with  considerable 
dielectric  strength  combined  with  fire  resisting  qualities  is 
required.  Asbestos  Paper  in  the  form  of  ribbon  or  tape  to- 
gether with  Asbestos  Yarns  and  Listings  are  widely  used  in 
the  construction  of  various  electrical  apparatus  and  in  the 
covering  of  electric  wires  and  cables  where  they  are  often 
used  in  connection  with  insulating  compounds  affording  a  high 
electric   resistance  with   considerable  fireproofing  qualities. 

It  is  impossible  on  account  of  the  limited  time  to  go 
further  into  the  various  products  made  from  Asbestos,  but  in 
conclusion.   I  would  like  to  say  that — 

The  story  of  Asbestos  does  not  end  with  the  factory  or 
the  manufacturing   processes   it  must  pass   through. 

The  miner  does  not  see  the  mighty  girder  in  the  ore  with 
which  he  fills  his  mine-car.  It  only  counts  as  "one  more  load 
down  the  chute''  with  him. 

To  the  worker  in  the  rolling  mill,  the  ingot  carries  no  hint 
of  the  finished  structure.  Plates  and  angles  only  mean  so  many 
hundredweight  of  "shapes"  tallied  up  as  a  good  day's  work. 

The  men  who  build  a  bridge  between  two  cities  look  upon 
it  only  as  a  well-constructed  fabric  of  steel  girders,  faithfully 
put  together.  The  result  their  labor  will  have  on  the  lives  of 
their  fellow  beings,  the  human  side  of  the  bond  between  com- 
munities which  that  bridge  becomes,  rarely  occurs  to  their 
minds. 

And  so  with  all  of  the  various  utilities  of  modern  civil- 
ization, which  we  are  so  accustomed  to  accept  as  nothing 
unusual.  Their  real  effect  on  our  very  existence  is  hardly  even 
given  a  thought. 

We.  in  the  business  of  producing  and  manufacturing 
asbestos,  are  interested  in  the  strange  vegetable-mineral  for 
what  it  is,  how  more  may  be  obtained,  and  what  we  can  make 
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out  of  it.  Bui  the  human  chapter  of  the  story  of  asbestos, 
goes  further  afield. 

Consider    what    asbestos    products    do.      Not    their    mere 

mechanical  function,  hut  the  countless  ways  in  which  they 
contribute  to  the  daily  existence  of  millions  of  people;  the 
thousands  of  plants  in  which  the  safety  of  the  workers  and 
the  continuance  of  the  efficiency  of  production  depends  upon 
the  unfailing,  satisfactory  performance  of  a  product  of  asbestos. 

The  same  spirit  of  service  to  the  community  developed  a 
pipe  covering  which  would  maintain  a  difference  between 
inside  and  outside  temperatures  of  some  five  hundred  odd  de- 
grees— a  praiseworthy  service  not  only  in  its  mechanical  in- 
genuity but  in  the  conservation  of  every  unit  of  heat  energy 
to  maintain  a  production  at  its  maximum.  Every  pound  of 
coal  saved,  or  used  to  its  utmost,  contributes  directly  to  the 
service  of  the  whole  United  States. 

And  so  we  come  to  the  kernel  of  the  story  of  Asbestos. 
It  is  more  than  an  article  of  commerce — it  is  a  servant  of  the 
people — to  their  comfort,  safety  and  profit. 

PRESIDEXT:  We  have  had  a  most  delightful  trip 
through  the  mines  and  mills  of  the  Johns-Manville  Company. 
Have  any  of  the  members  questions  they  would  like  to  ask? 

Many  questions  were  asked  and  answered,  among  them  the 
following : 

(Question) — Is  any  use  made  of  the  waste  rock  that  is 
brought  out  with  the  ore? 

(Answer) — The  only  thing  it  is  used  for  is  filling  for 
factoiw  sites. 

(0) — Is  there  such  a  thing  as  synthetic  asbestos? 

(A) — Xot  that  I  know  of.  In  fact,  I  am  sure  there  is 
no  such  thing. 

(0) — How   extensively   are   Asbestos   Shingles   used? 

(A) — It  is  surprising  how  many  are  used.  Take  our  own 
branch  in  Pittsburgh,  you  would  hardly  realize  that  we  would 
sell  in  this  territory  ioo  carloads  of  Asbestos  Shingles  in  a 
year. 

(Q) — Are  they  brittle  so  they  break  as  easily  as  slate? 

(A) — They  break  less  readily  than  slate.  One  of  the 
most  advantageous  features  is  that  the  Shingle  is  homogeneous, 
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it  is  the  same  throughout.  With  slate  it  is  a  most  difficult 
proposition  to  get  a  slate  that  does  not  have  what  they  call 
ribbons  or  soft  veins  running  through  the  slate  strata.  If 
you  could  get  a  real  mica  slate  it  is  a  wonderful  material  and 
will  last  years  and  years.  But  while  at  one  time  you  could 
get  mica  slate,  the  production  is  small  and  it  is  very  difficult 
to  get  and  the  cost  is  high.  There  are  two  kinds  of  slate, 
One  is  the  mica  base  and  the  other  is  the  clay  base.  The 
clay  base  slate,  some  of  which  is  found  in  this  state,  especially 
the  eastern  part,  is  soft  and  the  life  is  not  very  great.  You 
have  often  noticed  a  portion  of  a  slate  cracking  and  falling  off. 
That  means  that  the  soft  ribbon  that  ran  through  that  slate 
has  disintegrated  and  that  portion  has  broken  off.  Asbestos 
Shingles  are  a  homogeneous  product.  You  know  that  within 
reasonable  limits  the  longer  portland  cement  is  exposed,  the 
harder  it  will  become.  That,  together  with  the  fibre  which 
makes  up  the  Shingle,  are  two  very  durable  elements.  We 
have  not  made  Shingles  for  very  many  years,  only  about  ten 
years,  the  life  of  the  shingle  is  a  great  many  more  times  that. 

(Q) — Itsn't  it  a  fact  that  we  have  a  slate  in  Pennsylvania 
that  fifty  years  is  considered  the  life  of  it? 

(A) — Yes.  I  said  when  you  get  a  real  mica  slate  it  is 
a  mighty  good  roofing  material.  But  it  is  very  difficult  to 
obtain   today.      You   seldom   find   it    in   the   market. 

(Q) — Will  the  asbestos  shingle  hold  its  color  permanently? 

(A) — Yes.  The  grey  color  is  the  natural  color  of  the 
cement.  It  is  a  very  difficult  matter  to  make  the  colored 
asbestos  shingle,  due  to  the  fact  that  it  is  very  difficult  to  get 
a  coloring  material  that  will  hold  its  color.  It  is  almost  a 
laboratory  proposition.  You  have  to  put  in  a  very  expensive 
coloring  material  in  order  to  get  one  that  will  not  fade.  We 
have  never  yet  been  successful  in  making  a  green  shingle  that 
would  hold  its  color,  but  we  have  a  red  and  various  browns 
and  a  grey  that  hold  their  color.  The  only  objection  that  can 
be  raised  is  that  the  asbestos  shingle  will  occasionally  bloom, 
as  we  call  it.  You  take  a  wall  laid  up  with  cement,  after  it 
has  been  out  through  a  winter  you  often  get  a  white  ex- 
crescence from  the  surface,  that  is  the  lime  in  the  cement. 
The   same   thing  occurs   with   the   asbestos   shingle.      But  when 
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you  do  have  it  occur,  in  gg%  of  the  cases  it  will  disappear  of 
itself  if  you  leave  it  about  a  year  because  the  weathering  of 
the  shingle  will  finally  bring  all  of  that  out  and  wash  it  away. 
As  a  matter  of  fact  we  are  always  making  improvements,  and 
no  later  than  yesterday — something  we  have  been  working  on 
for  a  long  time — we  have  put  these  shingles  through  a  process 
that  we  believe  will  prevent  even  the  occasional  blooming.  1  do 
not  know  just  how  it  is  done  at  the  factory,  hut  they  are 
given  an  acid  hath  to  take  out  the  lime,  lime  being  very 
readily  attacked  by  some  dilute  acids.  It  depends  on  your 
state  of  mind  whether  this  blooming  is  objectionable  or  not. 
where  you  want  something  with  variegated  colors  you  have  it 
there  all   right. 

(Q) — How  do  they  compare  with  a  coated   wood   shingle? 

(A) — We  do  not  make  a  veneered  shingle,  because  to  be 
frank  about  it.  it  ought  to  be  homogeneous  and  there  should 
not  be  anything  on  the  surface  to  break  off  or  wear  off.  The 
idea  of  course  is  that  the  veneer  will  hold  it  like  a  thin  varnish, 
but  you  would  still  get  your  action  when  the  weather  gets 
down   to   it. 

(Q) — How  does  the  cost  of  the  asbestos  shingle  compare 
with  slate? 

(A)— It  depends  on  the  type  of  shingle.  Our  colored 
shingle  is-  higher  than  what  you  would  have  to  pay  for  slate 
but  less  than  l/2"  tile.  Our  16  by  16  shingle  is  about  the 
price  of  anything  except  a  very  low  grade  slate.  That  style 
of  shingle  is  used  to  a  very  large  extent  on  industrial  houses. 
If  you  were  going  to  build  a  house  for  your  own  use,  I  would 
not  recommend  a  16  by  16  shingle.  It  is  too  large  to  look  well. 
A  12  by  12  of  the  same  style  makes  a  much  prettier  roof. 
What  you  want  in  an  industrial  plant  is  to  get  the  material 
and   you   do  not   care  so   much   about   the   artistic   effect. 

We  also  make  a  shingle  shaped  just  like  slate,  rectangular, 
both  y8"  and  %"  thick.  The  I4"  thick  are  all  made  with  rough 
edges  and  they  give  a  very  rugged  appearance  to  the  roof  and 
make  a  verv  nice  roof.  You  can  get  that  in  anything  from  a  dark 
red  to  a  very  light  brown  and  some  greys. 

(Q) — What  is  the  salamander  insulations  used  on  steel 
passenger   cars  ? 
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i  A  i — This  is  a  material  made  of  hair  felt  sheeting  on  the 

sides  and  ends  and  %."  laminations  with  Asbestos  sheets  be- 
tween   on   the    roof. 

It  may  be  interesting  to  stale  that  of  all  commercial  ma- 
terials used  for  insulating-,  hair  felt  is  the  most  efficient.  It 
will  not  however,  stand  heat  over  150  degrees  and  therefore 
is  not  practicable  for  steam  pipe  insulation. 

Tt  is  adaptable  as  an  insulator  when  subjected  to  low 
temperatures,  as  an  example  in  refrigerator  cars  and  is  more 
efficient  than  any  other  material  that  can  be  used  for  this 
class  of  work. 

As  I  have  stated  in  the  paper,  Asbestos  is  not  a  good 
insulator  but  there  is  nothing  else  produced  that  will  lend  itself 
to  the  manufacture  of  dead  air  cells  as  well,  and  that  is  what 
makes  insulation.     Hair   felt  is  just   full  of  dead  air  cells. 

(Q) — As  to  these  dead  air  cells,  why  do  you  recommend 
this  Air  Cell  paper?  Those  cells  are  open  and  the  air  can 
travel  through  ? 

1  A  ) — In  answer  to  that,  I  would  make  an  illustration,  like 
other  conditions  in  the  industrial  world,  you  can  save  energy, 
in  this  case  in  the  form  of  heat,  up  to  the  point  where  it  pays 
to  go. 

In  other  words,  if  you  applied  a  covering  on  a  pipe  of 
low  pressure  and  temperature  an  insulation  of  a  thickness  and 
quality  that  would  produce  a  maximum  of  efficiency,  that  would 
not  be  advisable  because  the  saving-  obtained  in  dollars  and 
cents  would  not  show  as  high  a  return  on  the  investment  as 
would  a  less  efficient  and  cheaper  insulation. 

In  the  case  of  a  pipe  carrying  high  pressures  and  tempera- 
tures of  steam,  there  is  a  considerable  increase  in  heat  losses 
due  to  radiation  and  the  money  invested  in  a  highly  efficient 
insulation  is   justified. 

(Q) — From  your  experience  in  insulation  do  you  concur  in 
the  report  from  the  University  of  Illinois  on  warm  air  heat- 
ing? They  have  been  making  a  test  for  three  years,  and  while 
the  test  is  not  completed  and  will  not  be  for  several  years, 
they  report  that  asbestos  paper  is  a  detriment  instead  of  a 
benefit  to  warm  air  heating  pipes  and  they  recommend  an  air 
cell  covering.     The  Carey  Company  has  got  out  a  special  paper 
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to  take  care  of  this   report   of    Professor   Willard.      rjave  you 

had    any    experience    in    that    lint-  ? 

(A) — I   think  J   know  what  you  mean — 

Ordinary  Asbestos  Paper  sold  to  cover  tin  li<  >t  air  heating 
pipes  in  a  house  <l<>e>  no  good  as  an  insulator,  We  do  not 
recommend  it.  People  buy  it  just  because  it  is  asbestos.  As  a 
matter  of  fact,  a  bright  tin  pipe  offers  greater  heat  resistance 
when  a  thin  layer  <>f  Asbestos  Paper  is  applied  over  the 
polished  surface,  and  it  would  he  hetter  if  the  pipe  was  not 
covered  at  all.  rather  than  to  paste  over  it  a  layer  of  paper. 
This  however  does  n  t  apply  where  you  have  a  pipe  insulated 
witli  one  or  more  layers  of  Asbestos  Corrugated  Paper.  There 
you  do  have  dead  air  spaces  and  the  more  there  are  the  better 
the  insulation. 

We  have  recently  brought  out  an  insulation  that  does  not 
cost  any  more  than  ordinary  air  cell  covering  which  we  have 
named  Improved  Asbestocel.  This  insulation  is  made  up  of 
layers  of  plain  and  corrugated  paper.  The  corrugations  run- 
ning the  length  of  the  pipe  are  interrupted  by  a  series  of 
corrugations  running  around  the  pipe.  This  has  the  advantage 
of  breaking  up  the  air  spaces  as  well  as  increasing  their  number. 

In  the  old  type  of  Air  Cell,  the  corrugations  run  but  un<i 
way,  along  the  length  of  the  pipe  and  the  heat  will  follow 
the  path  through  the  cell  with  a  tendency  of  escaping  at  the 
joint  at  the  end  of  the  section.  This  cannot  occur  when  the 
longitudinal  valleys  are  interrupted  about  every  inch,  as  in  our 
new  »nsulation.  which  makes  it  a  very  efficient  low  pressure 
insulation. 

For  high  pressure  work,  these  forms  of  insulation  are  not 
efficient  enough  nor  will  they  resist  heat  sufficiently  to  warrant 
their  use.  In  which  case  you  have  got  to  use  a  covering  that 
is  more  efficient. 

i  O  ) — Where  asbestos  wood  is  subject  to  heat  and  cold 
does  that  have  any  effect  on  cracking,  does  it  give  any  trouble 
in  that  respect? 

(A) — On  account  of  the  heat  insulating  qualities  of  Asbes- 
tos Wood,  it  will  not  crack  when  there  is  a  sudden  change  ot 
temperature.  It  conducts  heat  very  slowly  and  for  that  reason 
the    change    cannot    be    so    sudden    within    the    material    itself. 
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Grade  "A"  Asbestos  Wood  will  stand  from  1000-1200  degrees 
continuously  with  practically  no  deterioration.  Grade  "B" 
asbestos  wood  will  stand  1200-1400  degrees  continuously  with 
practically  no  deterioration.  Either  grade  will  stand  much 
higher  temperatures  and  will  not  burn,  but  the  deterioration  is 
more  rapid  depending  on  the  temperature.  When  subjected 
to  short  periods  of  high  heat,  the  material  is  not  seriously 
effected. 

MR.  E.  C.  SATTLEY:  I  believe  I  express  the  senti- 
ment of  all  present  when  I  say  that  we  have  been  exceedingly 
well  entertained  and  greatly  instructed  by  the  splendid  paper 
presented  by  Mr.  Rankin,  also  by  the  display  of  the  marvelous 
pictures.  As  the  subject  has  been  so  well  presented,  I  would 
move  a  rising  vote  of  thanks  be  extended  Mr.  Rankin  and  his 
Assistant  in  recognition  of  their  courtesy. 

The  motion  prevailed  by  a  unanimous   rising  vote. 

There  being  no  further  business,  upon  motion  the  meeting 
adjourned. 

J.  D.  CONWAY,  Secretary. 
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II.  E.  D.  Stafford 
Died   November   30th,    1921. 


THE  PENN  COUPLER 

Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janncy  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO 
THE- 
LOCK, 

LOCK-SET,   and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and    prices. 

—MANUFACTURED  ONLY  BY- 

THE  McCONWAY  <&  TORLEY  CO. 

PITTSBURGH,  PA.  


Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4500  of  Our  Stokers 

In    Service    On    72    Railroads 
Manufactured   and  For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Railway  Exchange 
New  York  Chicago 

Munsey   Bldg.  Westinghouse  Bldg. 
Washington,  D.  C.  Pittsburgh 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco      Montreal 


KING 


METALLIC 

PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


Johns-Manville  Railroad  Supplies 

Locomotive     Lagging 

Locomotive    Spiral    Pipe    Covering 

Locomotive  Packings,  including  Air 
Pump,  Throttle,  Valve  Stem,  Cab 
Cock,    Gaskets,    etc. 

Pipe  Coverings  for  all  classes  of 
service 
High  Pressure,  Low  Pres- 
sure and  Sheet  Packings 
High  Temperature  Ce- 
ments 

Steam     Traps 
Insulating    Cements 
Electrical     Supplies 
Asbestos     Roofings 


Asbestos     Shingles 
Corrugated     Asbestos    Roofings 
Industrial     Flooring 
Transite   and    Ebony    Asbestos    Wood 
Transite     Smoke    Jacks 
Refrigerator    Car    Insulation 
Steel     Passenger     Car     Insulation 
Packing    Set    for    Reverse    Gear    Cylin- 
ders 
Packing    Cups    and    Gaskets 
E> pander    Rings 

Johns-Manville    Xo.    82    Moulded    Pack- 
ing    Cups     and     Expander     Rings    for 
Reverse    Gear    Cylinders. 
JOHNS-MANVILLE     Incorporated 
Branches    in    60    Large    Cities  Madison    Ave.    and    41st    St.,    New    York    City 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET,  NEW   YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C. 


Metallic   Packings 

INCREASE     HORSE    POWER SAVE     FUEL 

apply  "TWENTIETH     CENTURY" 

PACKING  TO  YOUR  ENGINES  AND  PUMPS 

MADE     TO     MEET     EVERY     CONDITION 

The  Martell  Packings  Co.,  Elyria,  O. 


Pittsburgh    Rep. 


L.   W.    GARRATT 


358  Union  Arcade 


This  Space  For  Sale 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OrPICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO  1     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,   BRAKE  BEAMS,  ETC. 

Capacity  50,000  Cars  per  Annum     JSS5S 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C.,  Munsey  Bldg. 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  Bldg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65    Dalhousie    St. 


PRESSED  STEEL  GflR  CO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 


This  Space  For  Ssle 
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To  meet  the  tremendous  demands  of 
industry,  the  UNITED  STATES 
RUBBER  COMPANY  has  devoted 
its  energies  toward  producing  a 
line  of  mechanical  goods  complete 
in  every  detail  and  manufactured 
with  due  consideration  of  the  con- 
ditions of  service  to  be  encountered 
by  each  product 

As  a  result  our  Mechanical  Goods 
Division  is  in  a  position  to  com- 
bine maximum  quality  and  dur- 
ability in  every  rubber  product  *4>r 
railway  use. 


United  States  Rubber  Compmy 


o 
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Establ'shed    1832  Incorporated   1900 

M.  B.  SUYDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES     &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 


This  Space  For  Sale. 


piit&l.        At 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL     AND     SOLE     MANUFACTURER    OF 

CYPRUS   BRONZE   BEARING   METAL 

Recently  adopted  l>y  the  U.  8.  B.  A.  ami 

the  Iff.  C  H.  Association  as  Grade  "B." 

Used  today  wherever  railroads  are  operating 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

Oeaefil   Office   8  Works,    JERSEY    CITY.    N.   i. 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul   longer  trains 


Save  coal   and   water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas   Bldg..  Chicago 


Steel  Car  Forge  Company 

=  'Pittsburgh,  Pennsylvania  =^=^= 

FORGINGS 


FOI 


£    SAL.I3 


FOR    SALE 


Shippers    Freight    Service 

Tracing — Rates  -  Claims  -  Exports 
Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co.    Pittsburgh 


Phone  Grant 
2371-2-3 


^ 


Graham  Nut  Company 

PITTSBURGH,   PA. 

MAMDFArTUPrPS  OF 


Hot  Pressed  Nuts,  Gold  Punched  C,  &T,  Nuts 
Bolts,  Leg  Screws,  Washers,  Etc 


This  Space  For  Sale 


THE  BABCOCK  water 

-i  GAUGE  PROTECTOR 


Acknowledged  by  railroad  men  to  be  the  only  safe 
yet  absolutely  accurate  water  guage  protector  ever 
designed  for  locomotives. 

A  white  enamel  panel  in  the  rear  of  the  pro- 
tectoi  insures  pure  white  light  and  enhances  the 
volume  of  the  light  at  least  fifty  per  cent. 

This  and  other  distinctive  Babcock  features  are 
described  in  our  booklet — sent  free  to  any  official 
on  request. 


MANUFACTURED     BY 


Jom 


[NY 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of  Freight  and   Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales    Office,    Frick    Building  Annex,  Pittsburgh,  Pa. 
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THE 


EDULD5mPLEX5Y5TEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 

CHICAGO,    ILL.  DEPEW,   N.   Y. 


CLOSE    CORNER 
DRILL 


POWER  IN  CLOSE  QUARTERS 


No.  8 — Capacity  1%  inches 
No.  9 — Capacity  3       inches 

Designed  for  use  in  those  hard-to-get-at  places 

which   cannot    be    reached    with   an 

ordinary    center  spindle  drill 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,  Philadelphia,  Pittsburgh,  Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,     -    -     Pa. 


NATIONAL  w^Al  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester.    N.    Y.         Pittsburgh.    Pa.  PLTTSSU?G^  PA 

_        '    _  ..      ,      .*'  New  York  Office: 

Sajrre,    Pa.  Cleveland.    O.  M$   WEST    84th    STREKT 

New    York    City.    N.    Y.  Phils.     Office: 

«06    FRANKLIN    BANK    BLDO 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
6l    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,  Chicago  Chattanooga,  Tenn. 


MAHRVEL    Blue    Rivet    Forges    lead    the    world. 
Send  a  trial  order. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK,  ILL.  EAST    ST.    LOUIS,    ILL. 


This  Space  For  Sale 


ESTABLISHED     1864 


SIPE'S   JAPAN  OIL 


•'STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IM  DAILY  USB   BY  ALL  THE  LEADING  RAILROADS   IN   THE  UNITED  STATES 
MANUFACTURED     ONLY     BY 


Chicago  ill.  JAMES  B.  SIPE  &.  CO.  pittsburbh,  h. 


UOGOMOTfVE  BLOW-OFf 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representatrr* 
for   the   asking.     0     0     *     *     * 

Romesteail  Valve  1ft.  &- 

Works:  Homestead,    Pittsburgh,  Pa. 


=:  FARLOW  DRAFT  ATTACHMENT  := 

(  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  or 

(      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


iws  OXOLIN  •« 

VARNISH  REMOVER  »«<>..  SPIRITS 

THE  IDEAL  PAINT  OIL 

Ball  Chemical  Co. 


CHICAGO  Office,  _  „       „.  ,  _     _._.-,_„..„„„    _^. 

63  W.  Van  Bur.n  Street.  Fulton  ****•  PITTSBURGH.  PA. 


Patented  April  23,  1918 

SCHAEFER     TRUCK     LEVER      CONNECTIONS 

For  Freight,  Passenger  and  Engine  Tender  Equipment 

In   use    on   38   Railroads,   including   the   largest    Railroad* 
in   the   Country. 

Schaefer   Truck    Lever    Connections    are    maac    irom    o*<" 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    woksfe 

We   carry   in    stock   lengths    from   2   ft.   6   in. 
to   3   ft.   6   in.,   progressing   in   %-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA. 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
requirements  at  all  times. 

YOU    can    order   them    in    quantity    with    the 
assurance  that  they  are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  scng!!,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  For  Sale 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See    Circular   Notice    1069) 


Westinghouse 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full  information   on  request. — Booklet  3049- A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel  Types    for   either   alternating   or   direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Co. 


Sales  Offices  In  All 
Large  American  Cities 


EAST  PITTSBURGH 
PENNSYLVANIA 


55,000  BALDWIN 
LOCOMOTIVES 

Baldwin  Locomotive  No.  55,000,  which  was  recently  completed, 
is  now  in  operation  on  the  Atchison,  Topeka  &  Santa  Fe 
Railway.  It  is  of  the  2-10-2,  or  Santa  Fc  Type,  designed  for 
heavy    freight    service. 

Baldwin  Service  is  at  the  command  of  all  the  railways  of  the 
United   States. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh  Representative:  E.  Converse  Peirce 
279   Union   Arcade    Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves   flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 

Machine  Tools 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special    catalogue. 


FOR    LOCOMOTIVE.    CAR   AND 

RAILROAD    REPAIR     SHOPS. 
Also    complete   machine    tool    equii 
ment    for    general    machine    shop    a* 
well     as     electric     traveling     crane* 
trolleys     and     hoists,     jib     and     wail 
cranes,    and    steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  alto 
be  furnished. 
Catalogue!  on  request 


General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


FLANNERY 

REALOCK 

GREASE  CUPS 

arc-    the   solution   of  your   Grease   Cup 
problems. 

A  patented  locking-  device  holds 
the  plug  in  place — cannot  come  off 
or  become  lost.  The  simplest,  most 
effective,  most  economical  Grease 
Cups  yet  designed  for  railroad 
scr i ice. 

Flannery  Realocks  should  be  installed  on  your  locomotives 
today.      Write    us    about    your    requirements. 

We   also   manufacture    F.    B.   C.   Welded   Staybolts,   Realock 
Nuts,    Forged    Crown    Stays. 

Flannery  Bolt  Company 

VANADIUM    BLDG.,    PITTSBURGH,    PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 


PRICES  MODERATE 


Manufactured    Only    By 


RESULTS  GREAT 


Hunt  Spiller  Manfg.  Corporation 


W.  B.  LEACH,  President. 

OFFICE    AND    WORKS:  J.      G.      PLATT, 

383     DORCHESTER     AVENUE 
SO       BOSTON.     MASS 


Vice    President. 
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The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Gbmpany, 

New  York  Franklin,  Pa.  Chicago 

-  and  offices  in  principal  cities  ~ 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE   HASTINGS 

FOR  THE  RAILFOAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 


Superior  Expeditions  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 


NAME 


Page 


NAME 


Page 


American      Arch      Co viii 

American     Brake     Shoe     &     Foun- 
dry    Co iii 

American     Locomotive     Company.        vi 

Raid  win     Locomotive    Works viii 

Ball    Chemical    Co v 

Brady    Brass    Co Front    Cover 

Chicago    Railway    Equipt.     Co....      xiii 

Davis    Brake    Beam    Co i 

Flannei  y      Bolt      Co x 

Fort     Pitt     Malleable    Iron     Co....         xi 

Galena-Signal     Oil     Co xi 

Gould     Coupler     Co ii 

Graham    Nut    Company ...  Front    Cover 

Homestead     Valve     Mfg.     Co iv 

Hunt-Spiller      Mfg.       Corporation.  x 

Independent     Pneumatic    Tool    Co.         ii 

Johns-Manville    Co.,    H.    W xvi 

Johnson       Bronze      Co i 

Joliet     piilway     Supply     Co xvii 

Lent    Traffic    Co Front    Cover 

Locomotive    Stoker    Co xv 


Mahr     Manufacturing      Co iii 

Martell      Packings     Co xvii 

McConway    &    Torley    Company..       xv 

National     Car     Wheel     Co iii 

National     Malleable     Castings     Co.        iv 

Ni!es-Bement-Pond     Co.     . ix 

Pressed     Steel     Car     Co xix 

Railway     Steel     Spring     Co xvi 

Safety  Car  Heating  &  Lighting  Co.        xvi 

Schaefer      Equipment      Co v 

Sipe,    James    B.,    &    Co iv 

Standard    Steel    Car   Co xviii 

Steel    Car    Forge    Co.  ....  .Front  Cover 

Stucki    Co.,    A iii 

Suydam,    M.    B.,    Co Rack  Cover 

The    Superheater    Co Front  Cover 

The    T.    H.    Symington    Co v 

Union    Spring    &    Mfg.    Co xiv 

Union    Steel    Casting    Co xviii 

United    States    Rubber    Co xx 

U.    S.    Metallic    Packing    Co xvi 

Vapor    Car    Heating    Co.,    Inc.  ....  xviii 

Westinghouse   Air    Brake   Co xvii 

Westinghouse   Electric   &   Mfg.    Co.     vii 


The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
i  alignment. 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 


Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  AH  Steel  Journal  Boxes 

STEEL    CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


NEW  YORK    -    50  Church  Street. 
CHICAGO        -    Fisher  Building. 
RICHMOND,  VA.,  Mutual  Building. 
LOUISVILLE.  KY-.  42  Todd  Building 


OFFICIAL    PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 

(  >rganized    October    18,    1901. 

Published    monthly,   except  June,   July   and   August,    by   The    Railway    Club   of 

Pittsburgh,    J.    D.    Conway,    Secretary,    515    Grandview    Ave.,    Pittsburgh,    Pa. 

Entered    as    Second    Class    Matter    February   6,    1915,    at    the    Postoffice    at    Pittsburgh, 

under    the    Act    of     March    3,    1879. 

ye  xx.  Pittsburgh,  Pa.,  Jan.  26,  1922    »!£'  gg  %£ 

OFFICERS    FOR    1921-1922 

President 

SAMUEL    LYNN, 

M.   C.   B.,   P.   &  L.   E.   R.   R., 

McKees    Rocks,    Pa. 

First   Vice   President  Second  Vice  President 

D.  F.  CRAWFORD,  GEORGE  I).  OGDEN, 

Vice    President,    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania     System, 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

Secretary  Treasurer 

J.    D.    CONWAY,  F.    H.    STARK, 

Scc'y.-Treas.,    Ry.    Supply    Mnfrs,    Ass'n.,      Supt    Fit.   Car  Repairs,   P.  &  L.  E.  R.  R., 

Pittsburgh,   Pa.  Pittsburgh,  Pa. 

Executive    Committee 

L.    H.    TURNER,    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.    Co.,    Pittsburgh,    Pa. 

n.    T.    REDDING,   Asst.   Supt.    M.    P.,    P.    &   L.    E.    R.    R.    Co.,    McKees   Rocks,    Pa. 

F.    R.    McFEATTERS,    General    Supt.,    Union    R.    R.    Co.,    East    Pittsburgh,    Pa. 

A.    G.    MITCHELL,    Sec'y.,    Assn.    of    Transp'n.,    Officers    of    Penn.    Sys.,    Phila.,    Pa. 

F.    M,    McNULTY,    Supt.    Motive    Power,    Monon.    Conn.    R.    R.    Co.,    Pittsburgh,    Pa. 

.1.    G.    CODE.    Pittsburgh,    Pa. 

D.  M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa. 

L   A.    SPIELMANN,   Asst.   to   General   Supt.,   B.    &   O.    R.    R.,    Pittsburgh,    Pa. 
H.    H.    MAXFIELD,    General    Supt.,   M.    P.,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 

F.  J.    LANAHAN,    President,    Fort    Pitt    Malleable    Iron    Co.,    Pittsburgh,    Pa. 

Finance    Committee 

E.  C.    SATTLEY,    President,    Iron    &   Steel    Products    Co.,    Pittsburgh,    Pa. 
''.'.    O.    DAM  BACH,    General    Manager,    Unity    Railways,    Pittsburgh,    Pa. 

E.  J.    SEARLES,    Schaefer    Equipment    Co.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa. 
J.    F.    TOWXSEXD,    Traffic    Manager,    National    Tube    Co.,    Pittsburgh,    Pa. 

Membership   Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MINNICK,   Asst.    General    Manager,    P.    &   L.    E.    R.    R.,    Pittsburgh,    Pa. 
H.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.   A.    RALSTON,   Mechanical    Engineer,    Union   R.    R.,   Pittsburgh,    Pa. 
W.   J.    Ml'RPHY,    General    Boiler    Foreman,    Pennsylvania   System,    Pittsburgh,    Pa. 
T.    L.    CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 
A.    D.    CHITTENDEN,    Supt.    Transportation,    B.    &   L.    E.    R.    R.,    Pittsburgh,    Pa. 
Entertainment   Committee 

E.  EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 

HENRY   F.   GILG,   Sales   Manager,   Penn  Iron  &  Steel   Co.,   N.   S.,   Pittsburgh,   Pa. 

Reception   Committee 

F.  H.   FRESHWATER,  Chief  Draftsman,   Pressed  Steel   Car  Co.,   McKees   Rocks,   Pa. 
T.    L.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
'HARRY   B.   KELLY,  Road   Fore,  of  Engines,   P.   &  L.   E.   R.   R.,   McKees   Rocks,  Pa. 
E.    Y.   WILLIAMS,   Supt.    Motive   Power,    B.    R.    &   P.    Ry.,   DuBois,    Pa. 

H.    M.    WOLF,   Road   Foreman   of  Engines,   P.    &   L.    E.    R.    R.,   Youngstown,   Ohio. 
S.    E.   VAN  VRANKEN,   Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,    Pa. 

Subject   Committee 
JOHN    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
CHAS.    ORCHARD,   Traffic    Department,   Carnegie   Steel    Co.,   Pittsburgh,    Pa. 
IOHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
WM.  J.   KNOX,    Mechanical   Engineer,   B.   R.   &  P.   Ry..   DuBois,   Pa. 

E.  B.    DeVILBISS,    Master   Mechanic,   Pennsylrania    System,    Pittsburgh,    Pa. 

Past     Presidents 

J.   H.    McCONNELL    October,        1901,  to   October,   1903 

L.    H.   TURNER    November,   1903,   to   October,   1906 

F.  H|    STARK    November,   1905,   to   October,   1907 

*H.    W.    WATTS    November,   1907,   to  April,         1908 

D.    T.    REDDING     November,   1908,  to   October,   1910 

F.    R.    McFEATTERS    November,  1910,   to   October,   1912 

A.    G.    MITCHELL    November,   1912,  to   October,   1914 

F.    M.    McNULTY    November,   1914,   to   October,   1916 

J.     G.    CODE November,   1916,   to  October,   1917 

D.    M.    HOWE    November,   1917,   to   October,   1918 

J.    A.    SPIELMANN    November,   1918,   to   October,   1919 

H.    H.    MAXFIELD    November,  1919,   to   October,   1920 

F.    J.    LANAHAN    November,   1920,  to   October,   1921 

—  Decaesed. 

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
JANUARY  26,  1922 

The  meeting  was  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  President 
Samuel   Lynn  in  the  chair. 

The  following  srentlemen  registered: 


MEMBERS. 


Adams,   Lewis 
Adams.   W.    A. 
Allan,  W.  J. 
Anderson,   A.   E. 
Babcock,     F.     H. 
Bagnall,   R.   V. 
Bartholomew,   W.   S. 
Bell,  R.  P. 
Berg,  Karl 
Berghane,  A.  L. 
Bernoulli,  W.   H. 
Beswick,    John 
Blackmore.  G.  A. 
Bond,  W.  W. 
Bradley,   W.   C. 
Brower,  J.   E. 
Brown.   F.  M. 
Burnside.    C.    J. 
Carbis.  X.  J. 
Carpenter,   H.   D. 
Chalker,   A.   R. 
Christy,  F.  X. 
Connell,   Win.    IT.,   Jr. 
Copeland,    T.   T. 
Cotton,  C.  S. 
Coulter.    A.   F. 
Crawford.  D.  F. 
Crouser.  C.  S. 
Cunningham.    H.    R. 
Cunningham,  H.   L. 
Cunningham.   J.    L. 
Dambach,    C.    O. 
Damore.   S.    A. 
Daniel.  J.   V. 
Davis.  C.  S. 
Davison,   C.   R. 
Donovan,   J.  J. 
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Durkin,    Wm.   L. 

Edwards,  C.  H. 
Emery,   E. 
Forrest,  C.  H. 
Freshwater,   F.   H. 
Gammiere,   E.  J. 
Gibson.  G.   A. 
Gififord.   W.   E. 
Gilg,   Henrv 
Glenn,  J.  H. 
Greene.   \Y.   F. 
Gross,    Chas. 
Gwinn.    L.    J. 
1  [ale,   Chas.  E. 
Harger,     M.     L. 
Harney,  E.  L. 
Harris.   J.   P. 
Harsh,  H.  H. 
Hartley,  J.  G. 
Haynes,    f.   E. 
Hazlett,   H.   H. 
Hoffman,    C.   T. 
Holbrook.    \V.    H. 
Hopkins,  H.  V. 
Hostetler,  L.   W. 
Howe.    D.   M. 
Huber.   H.  G. 
Hudson,   Wm.  L. 
1  lussong.    A.    C. 
Jenkins,  R.   H. 
Johnson,   A.  B. 
Jungbluth,  A. 
Kelly.   Leo   J. 
Kempf,  G.  P. 
Kinch,   L.  E. 
Kindle,  W.  F. 
King,  S.  A..  Tr. 


Kirkpatrick,   II.  F. 
Kranse,  H.  A. 
Kummer,  J.  H. 

Lake.  A.  H. 
Lanahan,   F.  J. 
Landis,  W.   C. 
Lent.    John  F. 
Lloyd,  D.  \V. 
Lloyd,    [.  A. 
Lobez,  P.  L. 
Long,  H.  P. 
Long,  R.  M. 
Lower,  N.  M. 
Ludgate,    B.  A. 
Lynn,   Samuel 
Maliphant,    C.    W. 
Marsh.   Wm.  J. 
Meckert,  F.  A. 
.Meeker,  H.  B. 
Merscher,  John 
Me  vers.   J.   M. 
Millar,  C.  W. 
Miller,    R.    E. 
Mitchell   J.    H. 
Murphy,  W.  J. 
Myers,  W.   H. 
McAninch,  D.  A. 
McConnell,  P.  L. 
McDermitt,  E.  E. 
McGregor,  D.   C. 
McKee,   S.   F. 
McKibhin,   G.  E. 
McKinley,  Andrew 
McKinst'rv,    C.    H. 
McMullen,   C.  E. 
McNulty,  F.  M. 
Xeal.  J.   T. 
Nelson.    W.    O. 
Xicodemus,  E.  H. 
O'Brien,    M.   ]. 
Ogden,  G.  D. 
Olsson,   N.    A. 
O'Rourke,   W.  J. 
Osborne,    L.    E. 
Padfield,    Archie 
Painter,  Joseph 
Parke,    F.    H. 
Passino.   F.   J. 


Patmor,   II.   F. 

Patterson.    |.    E. 
Peacock,    W.    \V. 
Peirce,   E.   C. 
Pennington,  F.  W. 
Perry,  G.    M. 
Phillips,  W.   U. 
Quinn,   J.    M. 
Kauschart,    E.    A. 
Reich.    F.   C. 
Renshaw,    W.    B. 
Richardson,    II.    R. 
Rick,   R.  C. 
Rimrnel,  C.    C. 
Robinson,   R.    L. 
Rogers.    John 
Rudd,  W.  B. 
Saltic,   Thomas 
Sattley,    E.    C. 
Schaaf,  A.  J. 
Seibert,  Wm.  L. 
Seley,  C.  A. 
Severn,  A.  B. 
Shannon,   David   E. 
Skuce,   C.  G. 
Smith,   F.   C. 
Smith,   F.    M. 
Smythe,  \V.  C. 
Snyder,  Joseph 
Spielmann,    J.   A. 
Stamets,  Wm.  K. 
Stark.   F.   H. 
Steigerwald,    H. 
S  toller,  K.  M. 
Storer,    N.    W. 
Stranb,   W.    C. 
Summerfield,    D.    W. 
Taiclet.   J.    A. 
Ternent.   H.   J. 
Thiele,  C.  F. 
Thomas.   Frank  B. 
Thorne,    H.    S. 
Trueblood,  H.  J. 
Tucker,  J.  L. 
Tummon,  J.  H. 
Tutwiler,  L.  H. 
Van  Yranken,  S.  E. 
Walther,    G.    C. 
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Weisserf,   W.    I. 
Wells,   W.   W. 
Williamson,   A.   G. 
Wilson,    W.    J. 


Woodburn,  C.   D. 
Wright,    John   B. 
Wvke,    [.    W. 
Zillian,  R.   F. 


VISITORS. 


Abel.  W.  H. 
Abel,  W.  M. 
Barbee,    H.    G. 
Baston,   C.    E. 
Beakes,    H.    S. 
Beall,  C.    R. 
Behner,   L. 
Bennett,  T.   W. 
Bell,  C.  R. 
Bercan,   C.  F. 
Bergman,    L.    W. 
Bloss.E-    K. 
Bognaer,  G.  E. 
Borngesser,   R.    H. 
Boyd,  O.  G. 
Buchanan,  C.   C. 
Buck.  L.  L. 
Buenting,    (  ).    W. 
Bubinger,    W.    S. 
Cagnev,    P.    F. 
Cadwallader,  W.   [1. 
Camp,  W.  M. 
Carlson,   C.   S. 
Ceishing,  G.   B. 
Clifford,   C.   F. 
Coleman,  W.  W. 
Coley,  W.  R. 
Crawford,   A.   AT. 
Day,   F.    R. 
Dean,   W.    A. 
Dean,  W.  E. 
Dornberg,  G.  A. 
DeSellen,    G.    W. 
Dobbs,  A.  E. 
Downes,  D.    F. 
Down,    S.    G. 
'Dunham,  C.  W. 
Durner,    H.    F. 
Ellis.    F.    I. 
Ellis,    R.    H. 
Else,  H,  D. 
Feleki,   A. 


Flood,   C.  F. 
Hvnn,  E.   E. 
Frieberg,    R.    H. 
Fuhcke,   M. 
Gable,    M.    G. 
Garaghty,    W.   C. 
Garver,  P.  L. 
Gensheimer,  J.  S. 
Gilotty,    A. 
Glas,  "G.  M. 
Goeddel,   C.   A. 
Gracev,   C.   B. 
Gray,   M.  L. 
Greenmver,    AI.    K. 
Grev,  A.  E. 
Griffin,    H.    W. 
Griffin,  P.  B. 
Grondahl,  L.  ( ). 
Grosswege.   J.    ii. 
Hewitt.   E. 
Hildenbrand,  L.  B. 
Hill,    G.    W. 
Hortcn,   H.  R. 
Hotchkiss,  F.  C. 
Howard,   L.   F. 
Hukill,    H.    D. 
Hull,  J.  B. 
Hummel,  F.  J". 
I  shier,    ().    A. 
lames,   B.   E. 
'lex,    W.    S. 
Johnson,    C.   W.   I). 
Johnson,    R.    J. 
fohnston,  E.  A. 
Jones.   AI.   F. 
Kramer.  E.   V. 
Kroft,    AI.    V. 
Krvlow,  J.  E. 
Lewis.   L.   V. 
Lind.   N.   S. 
Locke,  H.  A. 
Loomis,  H.   S. 
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Masterman,  T.  W. 
Maylock,  E.  A. 
Mickley,    |.    K. 
Mitchell,   F.    K. 

Motrv.  G.  A. 
Murrav,    \Y.    B. 
Musser,    L.  I  J. 
Mutter,  John 
McCoy,   C.   E. 
McGregor,  S.  S. 
Mclntire,  L.  W. 
McNeill,    J.   E. 
McWhirtter,  W.  C. 
Xangle,   C.   F. 
Nicholson,  '  F.    H. 
Ohl,   C.   A. 
Owens,   J.    F. 
Padmore,    B.    R. 
Parr,  C.  H. 
Pendleton,  A.   H. 
Phillipi,  I.   N. 
Pierce,  H.  B. 
Price,  M. 
Quirnbach,   C.   F. 
Rodder.   P.   H. 
Ronev,  H.  E. 
Russell.    H. 

Vearick. 


Seitz,  \V.  W. 
Sekera,  Chas. 
Sixsmith,  G.   M. 

Sloan,  J.  R. 
Smith,    H.    K. 
Smith,    M.    A. 
Stanton,  H.  L. 
Stenson,  G.  A. 
Stevens,    R.    R. 
Stevenson.    T.    W. 
Steward,    J.    E. 
Stone,    H.    H. 
Stotz,  J.    K. 
Stull,  J.    H. 
Tavlor,    N.    B. 
Taylor,    R.   W. 
Temple,    H.    H. 
Thompson,    H.    A. 
Warner,  A.  S. 
Weaver,    E.    H. 
Wheeler,   C.   M. 
Whitney,  T.  H. 
Whitney,   R.   T. 
Willby,   W.   H. 
Wilson,    L.    H. 
Wolf,    H.   E. 
Wright,    James 
R.  O. 


The    call    of    the    roll    was    dispensed    with,    the    record    of 
attendance  being"  had  through  the  registration  cards. 

The   reading  of   the  minutes  of   the  last   meeting   was  dis- 
pensed with  as  they  are  to  appear  in  printed   form. 

The    Secretary   read   the    following  list  of  applications    for 
membership  : 

Adams,  Walter  A.,  Clerk,  P.  &  L.  E.  R.  R..  720  Vermont  Ave- 
nue. Glassport,  Pa.     Recommended  by  John  Merscher. 

Blackmore,  G.  A.,   Vice   President,  Union   Switch  &  Signal  Co., 
Swissvale.    Pa.      Recommended   by   J.    B.    Wright. 

Boss,    Raymond    E..    Baggage    Master,     Pennsylvania    System, 
Box    131,   Elrama.    Pa.     Recommended  by  J.   V.  Moran. 

Ceska,    George    C,    Mechanical    F.ngineer,    Whitman    &    Barnes 

53 


Mfg.  Co,   1417  Tolma  Avenue,  South   Hills   Branch,   Pitts- 
burgh,  Pa.     Recommended  by  J    D    Conway. 

Donovan.  Edward  T.,  Passenger,  Conductor,  Pennsylvania  Sys- 
tem, Apt.  2.  401  Xorth  Rebecca  Street.  Pittsburgh,  Pa. 
Recommended  by   G.   A.   Gibson. 

Down.  S.  G.,  General  Sales  Manager,  Westinghouse  Air  Brake 
Co.,  Wilmerding,   Pa.     Reccommended  by  J.   P>.  Wright. 

Doyle.  William  E..  Assistant  C.  C,  P.  &  L.  E.  R.  R.,  916 
Dohrman  St.,  McKees  Rocks,  Pa.  Recommended  by  Sam- 
uel Lynn. 

Foster,  F.  L..  C.  C.  to  Supt.  Freight  Transi)ortation,  P.  &  L.  E. 
R.  R.,  508  Woodward  Avenue,  McKees  Rocks,  Pa.  Rec- 
ommended by  Samuel  Lynn. 

Gates,    H.   D.,    Service    Engineer.    The    Pilliod   Co.,   215    Wash- 
ington    Avenue.     Dunkirk.     N.     Y.       Recommended     by 
Joshua  Partington. 

Herron,  Guy  C.  C.  C.  to  Supt.  Teleg..  P.  &  L.  E.  R.  R..  Room 
64,  P.  &  L.  E.  Terminal  Annex  Bldg.,  Pittsburgh.  Pa. 
Recommended  by  H.  R.  Richardson. 

Hildenbrand.  L.  R  ,  Asst.  Gen.  Car  Foreman,  P.  &  W.  Va. 
Ry.,  001  Griffith  Street.  Mt.  Washington,  Pittsburgh,  Pa. 
Recommended  by  H.  F.  Patmor. 

Jenkins,  R.  II..  Rep.,  Nathan  Mfg.  Co.,  21  East  40th  Street, 
New  York  City.     Recommended  by  F.  M.  McNulty. 

Lee,  L.  A..  Supt.  Teleg..  P.  &  L.  E.  R.  R..  Room  64,  P.  &  L. 
E.  Annex  Bldg.,  Pittsburgh,  Pa.  Recommended  by  H.  R. 
Richardson. 

Miller,  Louis  A..  Jr.,  Trav.  Auditor,  Westinghouse  Elec.  & 
Mfg.  Co.,  7319  Race  Street,  Pittsburgh,  Pa.  Recom- 
mended by  J.  H.  Tummon. 

Mitchell.  Frank  K..  Signal  Inspector.  P.  &  L.  E.  R.  R.,  Room 
55,  Terminal  Annex,  Pittsburgh,  Pa.  Recommended  by 
H.   R.  Richardson. 

Mitchell.  John  H.,  Standard  Steel  Car  Co.,  Frick  Bldgi,  Pitts- 
burgh. Pa.     Recommended  by  Samuel  Lynn. 
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O'Toole,  J.  I...  Supt.  Freight  Transportation,  P.  &  L.  E.  R.  R., 
612  P.  &  I.  E.,  Terminal  Bldg.,  Pittsburgh,  Pa.  Recom- 
mended by   F.  G.  Minnick. 

Pierce,  II.  B.,  Asst.  Snpi .,  Monongahela  Railway,  Brownsville; 
Pa.     Recommended  by   II.  R.  Richardson. 

Temple.  II.  II.,  ('.en.  Supt.,  P.  &  W.  Va.  Ry.,  339  Wabash 
Bldg.,  Pittsburgh,  Pa.  Recommended  by  II.  R.  Rich- 
ardson. 

Watts,  J.  J.,  Engineman,  P.  &  L.  E.  R.  R.,  707  Frederick- 
Street,  McKees  Rocks,  Pa.  Recommended  by  C.  O. 
Dambach. 

PRESIDENT:  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee,  the  gentlemen  will 
become  members  upon  payment  of  the  year's  dues. 

Announcement  was  made  of  the  death  of  Don  H.  Amsbary, 
for  many  years  Chairman  of  our  Entertainment  Committee  who 
died  January   25,    1922. 

Upon  motion  Messrs.  Frank  J.  Lanahan,  E.  Emery  and 
Henry  F.  Gilg  were  appointed  as  a  Committee  to  draw  up 
suitable  resolutions  to  be  spread  upon  the  minutes  of  the  Club 
and  a  copy  of  same  to  be  sent  to  the  wife  of  our  deceased 
member. 

There  being'  no  further  business,  Mr.  L.  V.  Lewis,  Train 
Control  Engineer  of  the  Union  Switch  &  Signal  Company,  pre- 
sented the  paper  of  the  evening  upon  the  subject: 


AUTOMATIC  TRAIN  CONTROL 

By  Mr.  L.  V.  Lewis,  Train  Control  Engineer  Union  Switch 
and  Signal  Co. 

Mr.    President,   Members  of   the   Pittsburgh   Railroad  Club  and 
Guests : 

The  subject  of  automatic  train  control,  which  has  so  long 
been  a  matter  for  study  and  investigation  by  government 
agencies   and   individuals,  has   now   entered   upon   a   new   phase 
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with  the  recent  order  of  the  Interstate  Commerce  Commission 
to  show  cause  why  train  stops  or  train  control  devices  should 
not  be  installed,  and  has  become  of  immediate  general   interest. 

The  need  for  train  control  does  not  exist  because  of  the 
failure  of  signal  systems  to  function  properly,  but  has  its 
source  in  a  growing  recognition  of  certain  psychological  de- 
ficiencies of  the  human  mind  functioning  under  certain  special 
conditions. 

In  a  paper  before  the  Xew  York  Railway  Club  last  year, 
there  was  given  a  list  comprising  a  sequence  of  eighteen 
operations  involved  in  stopping  a  train  due  to  an  obstruction 
on  the  track  ahead.  The  first  seven  operations  are  performed 
by  the  signaling  system,  operating  on  the  closed  circuit  prin- 
ciple, whereby  the  stop  indication  is  produced  by  the  force  of 
gravity  in  response  to  the  removal  or  reduction  of  current,  or 
by  the  opening  of  a  normally  closed  circuit.  The  last  six 
operations  are  performed  by  the  air  brake  system  in  a  similar 
way,  by  the  force  of  stored  air  pressure  acting  in  response 
to  the  venting"  of  air  pressure  to  atmosphere.  The  five  steps 
in  the  process  performed  by  the  engineman — seeing  the  signal, 
sensing  and  interpreting  the  indication,  deciding  to  stop,  shut- 
ting off  power,  and  applying  brakes — all  require  effort  and 
the  expenditure  of  energy,  and.  hence,  are  analogous,  in  effect, 
to  the  unsafe  "open  circuit"  principle. 

There  has,  therefore,  arisen  a  demand  for  something  to 
bridge  the  gap  between  the  signaling  system  and  the  air  brake, 
between  the  track  and  the  train,  which  must  unite  the  signal 
system  and  the  air  brake  in  a  single  harmonious  whole,  oper- 
ating on  the  same  "closed  circuit"  principle  throughout,  so 
that  a  failure  can  only  result  in  stopping  the  train. 

The  Union  Switch  &  Signal  Company  has  been  a  pioneer  in 
the  development  of  automatic  train  control,  its  efforts  dating 
from  the  purchase  of  the  well  known  Wood  patent  of  1883, 
covering  the  overhead  glass  tube  automatic  stop.  The  Union 
Companv  has  subsequently  made  a  number  of  notable  installa- 
tions of  automatic  stops  of  the  trip  arm  type,  including  the  Xew 
York  Subways,  the  Philadelphia  Subway  and  Elevated  Rail- 
roads, the  Boston  Subway  and  Elevated  Railroads,  and  the 
Xew  York  Terminal  of  the  Pennsylvania  Railroad.  We  have 
been    directly    engaged    in    the    study    of    the    major    problem    of 
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train  control  for  general  steam  road  conditions  for  a  number 
oi  years.  The  system  we  have  developed,  an<l  which  I  am 
going  to  describe,  has  been  made  the  way  it  is  in  order  to 
comply  with  requirements  and  principles  which  we  have  felt 
to  be  vital,  and  I  would,  therefore,  like  to  discuss  these  prin- 
ciples first  of  all  in  order  to  make  clear  why  our  system  is 
designed  the  way  it  is  and  why  we  feel  that  half-way  measures 
will  not  answer. 

(  )ur  first  fundamental  requirement  is  that  the  automatic 
train  control  device  should  he  installed  so  that  it  docs  not  inter- 
fere with  proper  control  of  the  train  by  the  engineman  and  does 
•nut  detract  from  his  responsibility.  It  should  act  in  such  a 
way  that  the  engineman  is  left  in  full  charge  of  his  train,  and 
lias  full  responsibility  for  handling  it,  and  it  must  only  act  in 
case  the  engineman   fails. 

To  get  the  best  results  from  the  engineman;  in  fact,  to 
maintain  the  excellent  results  that  we  are  now  getting,  we  must 
depend  upon  him  and  hold  him  responsible  for  proper  train 
handling.  This  is  fundamental,  and  with  this  accomplished  and 
automatic  train  control  added,  we  have  the  automatic  features 
to  fall  back  on  if  the  engineman  fails,  and  our  chances  of 
failure  are  reduced  to  the  very  remote  contingency  of  the  fail- 
ure of  both  at  tin1  same  time — a  chance  that  is  more  remote 
than  the  chance  of  failure  of  either  alone. 

Now,  to  show  how  this  can  be  accomplished,  we  will  as- 
sume, first  of  all,  that  we  have  an  automatic  block  signal 
system,  since  it  should  be  obvious  that  automatic  train  control 
is  an  adjunct  to,  and  does  not  replace,  a  signaling  system,  and, 
in  what  follows,  we  have  assumed  that  the  necessity  for  signals 
is  recognized.  We  will  install  an  automatic  stop  so  that  it  will 
be  effective  to  apply  the  brakes  if  the  train  passes  a  caution 
signal.  We  will  also  provide  a  valve  in  the  engine  cab  which 
can  be  easily  operated  by  the  engineman  to  cut  out  the  automatic 
stop  and  render  it  ineffective  provided  he  does  it  just  before 
passing  the  caution  signal.  Thus,  at  each  caution  signal,  he  is 
given  the  opportunity  to  show  that  he  is  awake  and  alert,  and, 
by  so  doing,  he  retains  control  and  responsibility  for  control  of 
the  train.  If  he  fails  to  acknowledge  the  caution  signal,  the 
train  is  stopped.  Instead  of  asking  the  engineer  to  do  less,  we 
have  asked  him  to  do  one  thing  more — to  prove  that  he  is  alive 
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at  each  caution  signal,  and  the  automatic  stop  does  not  act  un- 
less the  engineman  fails  in  his  responsibility  for  the  control  of 
his  train. 

The  second  fundamental  is  the  use  of  the  "closed  circuit" 
principle.  A  paramount  requirement  of  automatic  train  control 
is  the  requirement  of  safety,  and  yet  the  usual  idea  of  an 
"automatic  stop"  embraces  a  principle  diametrically  opposed  to 
the  idea  of  safety,  because  it  requires  the  transmission  of  some 
sort  of  a  signal  or  impulse  from  the  trackway  to  the  train  to 
stop  the  train.  To  transmit  an  impulse  to  the  train  to  stop  the 
train  in  such  a  way  that  the  failure  of  the  impulse  will  stop  the 
train  is  obviously  a  paradox.  In  other  words,  the  "automatic 
stop,"  in  the  ordinarily  accepted  sense  of  the  term,  is  inherently 
an   "open   circuit"  device. 

The  application  of  the  "closed  circuit"  principle  to  auto- 
matic train  control  requires  that  the  system  be  so  designed  that 
a  signal  is  transmitted  to  the  train  to  permit  it  to  proceed,  and 
m  such  manner  that  a  failure  to  transmit  the  signal  will  result 
in  stopping  the  train. 

The  third  fundamental   is  that  of  "continuous  control." 

The  track  circuit  is  the  fundamental  basis  of  railway  sig- 
naling as  it  exists  today,  and  we  should,  therefore,  consider  the 
relation  of  automatic  train  control  to  the  track  circuit.  We  may 
question  the  value  of  any  train  control  system  in  which  track 
circuits  are  maintained  continuously  effective  twenty-four  hours 
of  the  day  but  in  which  the  signal  indications  given  by  them 
on  the  train  are  available  only  for  an  instant  now  and  then  as 
a  train  passes  over  a  contact  rail,  or  the  like,  and  the  rest  of 
the  time  trains  may  run  along  at  full  speed  without  control. 
The  necessity  for  keeping  the  train  responsive  to  conditions  in 
advance  is  just  as  great  at  one  time  as  another,  and  with  the 
train  at  one  place  as  at  another.  Unless  automatic  train 
control  can  take  advantage  of  the  principles  of  the  continuous 
track  circuit,  it  will  have  failed  to  fully  attain  the  standard  of 
safety  set  by  the  present  day  signaling  system. 

Under  our  present  system  of  signaling,  the  "proceed"  indi- 
cation is  very  often  given  by  a  signal  at  a  point  where  the  next 
signal  in  advance  is  not  visible.  In  fact,  the  first  signal,  the 
so-called  "distant"  signal,  is  a  "repeater"  of  the  signal  in  ad- 
vance, indicating  "proceed"  when  the  latter  indicates  "proceed," 
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or  "caution"  when  the  latter  indicates  "stop."  The  distant 
signal  is  a  necessity  for  high  speed  running  because  of  tin- 
lack  of  visibility  of  the  signal  ahead.  The  indication  of  the 
"distant"  signal  is,  nevertheless,  lost  as  soon  as  it  is  passed, 
and,   for  a  time,  the  signal  ahead  may  not  be  visible. 

With  continuous  control,  a  train,  having  accepted  a  re- 
strictive signal,  is  at  all  times  prepared  to  immediately  resume 
speed  as  soon  as  the  advance  signal  clears,  whether  it  is  visible 
or  not. 

The  fourth  fundamental  is  the  requirement  of  continuous 
track  circuit  protection,  by  which  is  meant  that  the  section  of 
track  which  governs  the  train  should  include  the  track  rails 
directly  in   advance  of   the  train. 

The  track  circuit,  controlling-  a  signal,  should  extend  right 
up  to  the  signal.  With  train  control,  one  signal  is  on  the 
train  ;  hence,  the  track  circuit  control  should  extend  right  up  to 
the  pilot  of  the  moving  train.  In  our  system,  we  accomplish 
this  because  we  control  the  train  by  induction  from  current  in 
the  track  rails  ahead  of  the  train,  and  this  current  is  the  track 
circuit  current  of  the  block  signal  system. 

We  may  illustrate  this  point  in  this  way: 

In  order  to  be  thoroughly  safe,  any  train  control  system 
should  meet  the  requirement  that  a  pair  of  wheels  on  an  axle, 
making  contact  with  the  two  rails,  placed  anywhere  on  the  track 
ahead  of  the  train,  should  result  in  the  display  of  a  "stop" 
signal,  or  its  equivalent,  on  the  train,  or  in  stopping  the  train. 
To  meet  this  test,  it  is  obvious  that  the  track  rails  must  be  the 
conductors  which  convey  the  signals  to  the  moving  train.  The 
use  of  the  running  rails  as  the  medium  of  communication  be- 
tween trackway  and  train  is,  therefore,  important  from  the 
standpoint  of  safety,  aside  from  its  practical  advantage  of  avoid- 
ing the  use  of  any  special  devices  along  the  track  to  interfere 
with  clearances  or  with  track  maintenance. 

An  important  function  of  train  control  is  as  a  safeguard 
against  accidents  due  to  excessive  speeds ;  in  fact,  "train  con- 
trol" and  "speed  control"  are,  in  a  sense,  synonymous,  since 
the  onlv  control  the  engineman  has  over  his  train  is  the  control 
of  its  speed.  The  function  of  train  control  may  be  logically 
extended  beyond  its  fundamental  purpose  of  protecting  against 
occasional    unavoidable    human    failure,    to    protecting    against 
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errors  in  judgment  in  running  at  speeds  which  are  excessive 
and  incompatible  with  traffic  conditions. 

The  accompanying"  diagrams,  Fig.  i  to  6  inclusive,  illus- 
trate the  principles  of  '"speed  control" ;  the  figures  indicating 
speed  are  merely  illustrative.  Where  reference  is  made  to 
speeds  of  65.  40  and  15  m.  p.  h..  these  refer  to  passenger 
service.  Lower  speed  limits  will  be  employed  in  freight  service 
and  changes  in  locomotive  speed  adjustments  can  be  readily 
made  under  proper  conditions  by  authorized  persons. 

Signal  "A"  is  always  shown  giving  the  indication  displayed 
to  the  train  approaching  it.  Fig.  .1  shows  at  the  bottom  a 
typical  section  of  track  comprising  one  block  equipped  with 
automatic  block  signals,  standing  at  "proceed."  The  upper 
portion  is  a  "speed- distance"  diagram,  the  distance  between  the 
track  and  the  upper  line  representing  the  speed  of  a  passenger 
train  as  it  runs  through  the  block.  In  Fig.  1  the  train  is  run- 
ning at   full  speed  under  "proceed"  signals. 

MAXIMUM  SPEED  LIMIT   65  M.P.tl. 


NOTE 

IN  THESE  DIAGRAMS  (I  TO  6) 
ARBITRARY   SPEED  UMITS 
HAVE  BEEN  CHOSEN.  AMD  THESE 
SPEED  UMITS   CAN  BE  VARIED 
TO  SUIT  OPERATING  CONDITIONS 


FIG.  i. 

Fig.  2  shows  the  same  block  condition  as  Fig.  i.  In  order 
that  the  signals  may  be  effective,  it  is  evident  that  the  maximum 
speed  of  the  train  should  be  limited  so  as  to  enable  it  to  stop 
in  a  distance  less  than  the  length  of  the  block,  with  a  reason- 
able safety  factor...  Therefore,  a  "maximum  speed  limit"  is 
provided,  whereby  a  full  service  application  of  the  brakes  is 
made  automatically  if  the  train,  when  running  under  clear 
signals,   exceeds   a   maximum    speed. 
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When  the  brakes  are  automatically  applied,  they  remain 
applied  until  the  train  speed  is  reduced  a  definie  amount,  when 
the}'  may  he  released  manually.  By  thus  making  the  release 
of  the  brakes  non-automatic,  an  additional  check  on  the  engine- 

BR/1KES  ON 
/TRAIN  EXCEEDS  MAXIMUM  SPEED  LIMIT  OF  65  MRH. 
BRAKES  MAY  BE  RELEASED 
A  SPEED  REDUCED  TO  55  M.P.h. 


FIG.  2. 


man  is  provided  for  the  automatic  speed  control  will  act  to 
bring  the  train  to  a  full  stop  when  the  maximum  speed  limit  is 
exceeded  under  clear  signals  unless  the  brakes  are  released  by 
the  engineman. 

In  Fig.  3  it  is  assumed  that  there  is  an  obstruction  in  the 
block  in  advance  so  that  signal  "C"  indicates  "stop"  and  signal 
"A"  indicates  "caution,"  or  "proceed,  prepared  to  stop."  If  the 
engineman  fails  to  see  signal  "A"  and  to  operate  his  acknowl- 
edging valve  just  before  passing  "A,"  the  brakes  will  be  ap- 
plied at  "A"  and  the  train  brought  to  a  stop  with  a  single  full 
service  application. 

If  the  engineman  acknowledges  the  "caution"  signal  "A," 
an  automatic  service  application  of  the  brakes  will  be  made  if 
the  train  speed  is  above  a  predetermined  medium  speed  of,  say, 
40  m.  p.  h.,  but  the  brakes  may  only  be  released  manually  when 
the  speed  is  reduced  to  this  value.  The  train  may  then  con- 
tinue through  the  block  at  this  speed  until  a  point  "B."  some- 
what more  than  braking  distance  from  the  end  of  the  block  for 
this  speed,  is  reached.    At  point  "B"  a  service  application  of  the 
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brakes  will  be  made  to  bring  the  train  to  a  stop  before  passing 
signal  "C." 
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BRAKES   ON 
sSFfED  LIMIT  LOWERED   TO  40  M.P.H. 


BRAKES  MAY  BE  RELEASED 
SPEED  LIMIT  HT.LQ  AT  40  M.PH. 

^BRAKES  ON 

-SPEED  LIMIT  LOWERED 
TO  15  M.PH. 


CAUTION  SIGNAL 
UNACKNOWLEDGED 


T 


FIG.  3. 


Tbe  approacb  of  a  high  speed  train  to  a  stop  signal  is  thus 
governed  by  the  desirable  "two-application  stop"  method,  where- 
in the  "factor  of  safety,"  representing  the  difference  between 
stopping  distance  and  block  length,  appears  as  a  free  running 
period  between  two  consecutive  brake  applications. 

Fig.  4  represents  the  same  block  as  Fig.  3.  and  the  same 
conditions,  except  that  it  is  assumed  that  after  the  train  has 
passed  signal  "A."  the  obstruction  in  the  block  in  advance  is 
removed,    permitting    signal    "C"    to    go    from    "stop"    to    the 
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BRAKES    ON 
/ SPEED  LIMIT  LOWERED  TO   4-0  M.PH. 


BRAKES  MAY  BE  RELEASED 
SPEED  LIMIT  40  M.PH. 

ADVANCE  SIGNAL  CLEARS 
TRAIN  RESUMES   SPEED 


S> 


FIG.  4. 
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'caution"    position.      The    train    is   continuously    controlled    by 

traffic  conditions  in  advance;  therefore,  the  engineman  may  at 
once  release  the  brakes,  if  applied,  and  may  immediately  re- 
sume speed,  wherever  the  train  may  he.  Continuous  control 
thus  contributes  to  maximum  traffic  capacity. 

Conversely,  when  running  under  a  "proceed"  signal,  as  in 
Fig.  t  or  2,  if,  for  any  reason,  signal  "C"  is  suddenly  thrown 
to  "stop"  as  in  Pig.  3,  this  change  immediately  results  in  an 
application  of  the  brakes  to  bring  the  train  to  a  stop.  Con- 
tinuous control  thus  secures  maximum  safety  under  emergency 
conditions. 

Fig-.  5  illustrates  the  same  traffic  conditions  as  Fig.  3. 
After  the  train  has  been  brought  to  a  stop  before  passing  signal 

-BRAKES  ON 


BRAKES  MAY  BE  RELEASED 


-BRAKES  ON 

WAIN  PROCEEDS  AT 
,SPEED  LESS  WAN  /5  M.PH 


TRAIN  STOP 


^ 


TJ 


FIG.  5. 


"C,"  the  brakes  may  be  released,  and  the  train  may  proceed  at 
a  low  speed,  limited  to,  say,  15  m.  p.  h.,  and  may  enter  and 
pass  through  the  block  in  advance  of  signal  "C,"  prepared  to 
stop  short  of  any  obstruction. 

Since  the  train  is  continuously  controlled  by  traffic  condi- 
tions in  advance,  the  low  speed  restriction  is  removed  wherever 
the  train  may  be  in  the  block,  and  the  train  may,  therefore, 
resume  speed,  as  soon  as  the  obstruction  is  removed,  and  traffic 
conditions  permit. 

Fig.  6  also  illustrates  the  same  traffic  conditions  as  Fig.  3. 
In  this  case,  the  train  passes  the  caution  signal  "A"  at  a  speed 
less  than  the  medium  speed  limit  in  the  caution  block,  in  which 
case,    the   brakes   are  not    applied   until    point    "B"    is    reached, 

63 


whereupon  the  stop  is  made  with  a  single  application.  How- 
ever, if  the  engineman  fails  to  acknowledge  the  caution  signal 
by  opening"  a  valve  before  passing  the  signal,  the  brakes  will  be 
applied  at  "A"  as  in  the  case  of  the  high  speed  train. 


30. 


iPMES  ON 
SPEED  LIMIT  1-0  M.P.H.  ^SPEED  LIMIT  LOWERED  TO  15  M.PH 


c 


FIG.  6. 

If  the  brakes  are  applied  due  to  the  engineman's  failure 
to  acknowledge  a  caution  signal,  they  may  be  released  as  soon 
as  the  train  is  stopped. 

The  speed  control  system,  therefore,  provides  three  fixed 
speed  limits — "high,"  "medium"  and  "low,"  corresponding  close- 
ly to  the  three  indications  "proceed,"  "caution"  and  "stop"  of 
the  automatic  block  signaling  system.  The  cab  equipment  may 
include  a  speed  limit  indicator  showing  the  permissible  speed 
limit  established  by  the  train  control  system.  The  control  of 
(he  speed  is  by  means  of  a  centrifugal  speed  governor,  con- 
nected by  a  propeller  shaft  type  of  drive  to  an  axle  of  the  loco- 
motive. The  control  of  the  brakes  by  the  governor  is  purely 
pneumatic,  by  means  of  the  same  type  of  valves  as  are  used  in 
existing  air  brake  equipment.  The  governor  is  controlled  by 
two  magnets,  winch  are,  in  turn,  controlled  by  a  three-position 
a-c.  relay  on  the  locomotive,  designated  the  "train  control" 
relav,  which  is  controlled  by  induction  from  the  track  circuit 
current  in  the  track  rails  ahead  of  the  train.  This  relay  is  of 
the  same  type,  and  functions  in  the  same  manner,  as  the  track 
relav  of  the  block  signaling  system. 

PRESIDENT :  In  view  of  the  fact  that  some  49  railroads 
have  been  listed  by  the  Interstate  Commerce  Commission  to 
show  cause  why  they  should  not  equip  certain  portions  of  their 
lines   within   a   reasonable   time   with   train   control  devices,   this 
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subject  is  a  very  live  one\  There  are  a  number  of  signal,  track 
and  locomotive  men  here  who  will  wish  to  discuss  this  subject. 
1  will  first  call  upon  Mr.  I..  1;.  1  Inward,  Chief  Engineer,  Union 
Switch  $  Signad  Company. 

A1K.  I..  F.  HOWARD:  .Mr.  Chairman,  Members  of  the 
Railway  Club  of  Pittsburgh  and  Guests:— Mr.  Lewis  will  tes- 
tify that  during  the  past  few  years  while  he  has  been  working* 
en    this    subject    I    have   amply    demonstrated    Emerson's    saying 

that  a  man  is  just  as  lazy  as  he  dares  to  be.  I  have  left  all 
the  creative  work  in  him  and  his  assistants  and  as  a  consequence 
1  am  probably  in  rather  poor  condition,  comparatively,  to  con- 
tribute to  this  discussion. 

Mr.  Lewis  has  described  our  system  quite  fully  and  really 
the  best  I  could  contribute  to  the  discussion  would  be  to  ask  you 
to  carry  away  with  you  certain  fundamental  principles  that  we 
have  incorporated  in  this  system  in  view  of  the  experience  we 
have  had  with  signal  matters  and  train  operation  in  the  conduct 
of  our  signal  business  extending  over  a  very  long-  period  of 
vears.  We  have  been  especially  fortunate  in  being  associated 
with  the  Westing-house  Air  Brake  Co.  so  that  they  could 
supplement  our  knowledge  of  signals  by  their  knowledge  of  air 
brakes  and  the  proper  functioning  of  the  air  brake  with  relation 
to  the  train  operation.  This  has  been  an  asset  of  almost  in- 
estimable value  because  a  train  control  system  can  not  be  a 
system  which  simply  punches  a  big  hole  in  the  brake  pipe. 
Every  operating  man  knows  what  the  dangers  are  incidental  to 
such  a  procedure.  So  we  have  devised  a  means  for  getting  the 
information  aboard  the  train  and  providing  apparatus  which 
would  act  in  conjunction  with  that  provided  by  the  Westing- 
house  Air  Brake  Co.  so  that  the  operation  of  the  brakes,  even 
though  automatic,  would  be  accompanied  by  exactly  the  same 
degree  of  safetv  in  train  operation  as  is  experienced  when  the 
brake  valve  itself  is  handled  by  a   competent  engineer. 

So  far  as  fundamental  principles  are  concerned,  signaling 
itself  as  you  know  started  from  a  rather  primitive  stage.  The 
simple  start  of  signal  apparatus  was  the  stop  signal.  All  that 
did  was  to  stop  the  train.  It  meant  that  the  absence  of  a  signal 
meant  to  go  ahead.  That  was  obvioulsy  deficient.  The  next 
step  was  to  add  a  proceed  signal.  If  a  man  had  a  stop  signal 
and  the   train  was  just  beyond  that  signal   he   sometimes  found 

65 


that  he  could  not  stop  quickly  enough.  If  it  was  foggy  he 
might  not  see  the  signal  soon  enough,  and  if  he  did  not  have 
braking  distance  he  might  run  by  and  hump  a  train.  So  a 
caution  signal  was  added,  and  the  caution  signal  is  really  the 
important  signal  today.  That  is  the  one  that  tells  a  man  that  he 
has  a  clear  block  ahead  of  him  and  in  that  clear  block  he  has  to 
bring  down  the  speed  of  his  train  so  that  when  he  gets  to  the 
stop  signal  which  is  protecting  the  train  ahead  he  can  stop  and 
the  train  ahead  is  safe.  That  is  why  we  initiate  the  braking 
at  the  caution  signal.  We  have  included  there  the  underlying 
and  fundamental  principles  of  modern  up-to-date  signaling  as 
ihev  have  been  developed  through  these  years  of  experience. 
We  feel  that  here  is  a  signal  system  that  has  been  developed 
through  long  experience  and  we  are  not  going  to  start  back- 
where  signaling  was  a  number  of  years  ago  and  then  bring 
aut<  imatic  train  control  up  through  those  same  stages.  Thai 
would  be  foolish  The  thing  to  do  is  to  start  in  where  the 
fundamental   signal   system  is  today. 

Another  important  thing  was  the  track  circuit  control.  In 
the  old  days  there  were  no  track  circuit  control  signals,  they 
were  all  manual  control,  and  the  information  was  transmitted 
from  block  to  block  by  telegraph  and  the  operators  depending 
•  hi  the  information  they  received  gave  a  proceed  or  stop  signal 
as  the  case  might  be,  depending  on  whether  the  block  was 
clear  or  occupied.  That  had  its  fundamental  objections  and  the 
track  circuit  was  proposed  as  a  cure.  With  a  track  circuit  the 
signal  is  always  under  continuous  control  just  as  long  as  the 
train  is  on  the  rails,  which  conducts  the  current  to  the  apparatus 
primarily  operating  these  signals.  So  we  said  if  the  train 
control  was  to  be  a  supplement  to  an  already  very  good  signal- 
ing system  it  would  have  to  have  the  same  safety  elements  in 
its  control.  So  we  utilized  the  track  circuit  to  give  us  con- 
tinuous  track   circuit   control.    . 

Then  there  is  the  other  point  Mr.  Lewis  mentioned,  of  not 
detracting  from  the  responsibility  of  the  engineer.  Suppose  you 
put  an  automatic  train  control  on  a  section  of  the  main  line  and 
so  arranged  that  it  was  perfectly  safe.  There  is  no  such  thing 
as  absolute  safety,  but  assume  that  there  was.  Suppose  the 
runner  runs  under  that  method  until  he  becomes  entirely  ac- 
customed to  it.     Then  he  goes  to  some  section  where  you  have 
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no  automatic  train  control,  lie  is  a  dangerous  man  right  away 
because,  having  had  everything  done  for  him,  he  lias  become 
lax.  So  in  our  train  control  system,  as  we  have  developed  it, 
we  require  the  co-operation  of  the  runner  with  the  automatic 
apparatus  so  that  the  two  have  to  act  conjointly. 

Then  we  put  a  further  check  on  him.  We  may  brake  his 
train  automatically,  but  we  do  not  release  the  brakes  auto- 
matically. When  he  does  not  acknowledge  his  caution  signal 
and  is  brought  down  to  a  limited  speed,  or  stop,  he  can  not 
get  away  until  he  releases  the  brakes.  We  do  not  release  the 
brakes  automatically  for  him,  thus  securing  another  check  on 
his  being  alive  and  on  the  job. 

There  is  one  other  point  that  I  have  not  mentioned.  We 
carry  the  control  circuit  over  the  rails.  Mr.  Lewis  pointed  out 
that  the  absence  of  current  would  give  him  his  stop.  By 
carrying"  the  current  over  the  rails  that  way  you  have  utilized 
means  that  can  not  result  in  any  false  clear  failure  on  account 
of  anything  being  removed.  This  is  not  the  case  if  you  have  a 
piece  of  equipment  that  you  are  depending  on  to  stop  your 
train,  ,and  which  will  not  stop  the  train  if  it  is  not  on  the 
right  of  way.  So  we  have  these  fundamental  principles  of  forc- 
ing an  acknowledgment  of  the  signal,  compelling  the  man  to 
release  his  brakes  if  they  are  once  applied,  all  pertaining  rather 
more  to  vigilance  on  the  part  of  the  engineer  than  otherwise, 
and  then  we  have  the  continuous  track  circuit  control.  I  think 
that  is  all  I  have  to  contribute. 

PRESIDENT :  We  would  like  to  have  some  railroad  men 
speak.  Mr.  D.  F.  Downes,  Division  Operator,  Pennsylvania 
Railroad. 

MR.  D.  F.  DOWNES:  Mr.  Chairman  and  Gentlemen:  I 
came  here  to  get  a  little  information.  I  was  rather  impressed 
with  the  diagrams  and  the  information  they  gave,  but  I  do  not 
understand  yet  quite  how  this  current  is  picked  up  by  the  train 
from  the  track. 

MR.  L.  V.  LEWIS :  The  action  is  by  electromagnetic 
induction,  just  as  in  a  transformer.  We  may  consider  that 
the  rail  is  the  primary  of  the  transformer.  The  magnetic  lines 
of  force  surround  the  rail  and  the  secondary  is  placed  in  front 
of  the  front  wheels  so  as  to  be  in  the  field  of  magnetic   force. 
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The  contact  is  through  magnetic   force ;  there  is  not  any  direct 
connection. 

MR.  D.  F.  DOWNES:  Is  this  for  main  track  operation 
altogether  or  would  it  be  considered  in  operating  through  yards 
where   there  is  constant   shifting  going  on  ? 

MR.  L.  V.  LEWIS  :  All  tracks  on  which  high  speed  serv- 
ice is  maintained  should  be  equipped.  Usually  that  means  only 
one  or  two  tracks  through  a  yard.  Trains  can  always  run 
without  control  current  at  fifteen  miles  an  hour  or  less  so  that 
it  is  not  necessary  to  equip  yard  tracks  for  low  speed  moves. 

MR.  D.  F.  DOWNES:  I  would  think  main  track  opera- 
tion is  perfectly  all  right,  but  when  a  matter  of  shifting  is 
being  done,  it  would  put  too  much  burden  on  the  shifter 
engineer. 

MR.  L.  V.  LEWIS  :  I  believe  that  you  will  find  that  this 
is  not  the  case  because  shifting  movements  would  be  made  at 
restricted   speed. 

MR.  D.  F.  DOWNES:  What  actual  experience  have  you 
had   in   practice   with  this   train   control  apparatus? 

MR.  L.  V.  LEWIS:  It  is  entirely  new.  We  expect  to 
have  it  on  a  railroad  shortly.  We  have  a  full  size  demonstra- 
tion at  Swissvale  and  we  would  be  glad  to  extend  to  any  of  you 
an  invitation  to  come  out  and  see  it  at  any  time. 

PRESIDENT:  We  would  like  to  hear  from  Mr.  I.  S. 
Raymer,  Signal  Engineer.   P.  &  L.  E.  Railroad. 

MR.  I.  S.  RAYMER:  Railroads,  as  is  well  known,  manu- 
facture transportation,  and  the  cheaper  the  transportation  can 
be  manufactured,  the  cheaper  it  can  be  sold.  If  new  apparatus 
can  be  used  on  railroads  that  will  help  to  keep  trains  moving, 
providing  this  apparatus  is  not  too  expensive,  it  is  to  the  in- 
terest of  the  railroads  to  install  it. 

Automatic  train  control,  if  used  on  the  railroads,  will 
change  one  or  two  features  to  the  advantage  of  operation.  The 
derail,  a  well-known  apparatus,  is  used  on  main  tracks  at  inter- 
locking" signals  to  run  the  locomotive  off  the  rails  on  to  the 
ground  if  the  engineman  does  not  stop  his  train  at  a  stop  signal. 
It    will    be   remembered  that   a    serious    accident   occurred    at    a 
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grade   crossing   between    the    Michigan    Central    and   the    NTew 

York  Central  at  Porter,  Indiana,  caused  by  a  Michigan  Central 
passenger  train  running  past  an  interlocking  signal  indicating 
stop,  through  the  derail  and  on   to  the  ties,  and   stopped   with 

the  train  on  the  crossing.  .  A  fast  X.  Y.  C.  passenger  train, 
receiving  the  ciear  signal,  plowed  through  the  M.  C.  train. 
With  an  efficient  automatic  train  control  in  use  at  tins  point, 
this  accident  no  doubt  would  not  have  occurred.  It  is  believed 
by  signal  men  that  when  the  automatic  train  control  is  in  use. 
all  main  track  derails  can  he  eliminated.  . 

The  stop  and  proceed  rule  requiring  all  trains  to  stop  at  an 
automatic  signal  when  it  indicates  stop,  then  proceed  through 
the  block  under  control,  expecting  to  find  the  block  occupied,  a 
switch  open  or  some  other  obstruction,  can,  it  is  believed,  be 
eliminated.  Under  this  rule  a  train  stopping  at  an  automatic 
signal  in  the  stop  position  can  proceed  and  may  increase  its 
speed  to  an  unsafe  rate  with  an  obstruction  in  the  block.  I  nder 
an  efficient  automatic  train  control  a  train  should  not  be  re- 
quired to  stop  at  an  automatic  block  signal  indicating  stop,  on 
account  of  this  train  being  automatically  held  down  to  a  sa1- 
rat<j  of  speed  while  passing  through  the  obstructed  block.  This 
feature  will  be  of  special  benefit  to  tonnage  trains  in  that  they 
can  be  kept  moving  under  control  into  an  obstructed  block 
where  the  stopping  of  the  train  might  develop  into  stalling, 
pulling  of  the  drawheacl,  and  thereby  tying  up  traffic  unneces- 
sarily. The  eliminating-  of  the  main  track  derail  and  the  stop- 
ping- of  a  train  at  an  automatic  signal  in  the  stop  position  are 
decided  advantages  in  favor  of  the  automatic  train  control. 

The  automatic  train  control  will  be  a  very  expensive  im- 
provement and  railroad  men  are  somewhat  at  a  loss  as  to  how 
the  money  will  be  obtained  should  they  be  forced  to  purchase 
this  additional  protection.  The  losses  of  lives  of  patrons  of 
the  railroads  are  very  few  as  compared  to  fatal  accidents  on 
our  streets  and  in  our  industries.  If  the  railroads  are  required 
to  make  an  expenditure  for  automatic  train  control  having 
questionable  merit,  the  maintenance  of  rolling  stock,  road  bed 
and  bridges  may  have  to  suffer,  which  would  bring  in  a  hazard 
greater  than  the  automatic  train  control  would  remove.  At  the 
p-esent  time  the  railroads  are  not   selling  enough  transportation 
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to  meet  the  demands  of  maintenance  and  train  control  improve- 
ments. 

PRESIDENT:  We  would  like  to  hear  from  any  other 
gentlemen. 

MR.  G.  M.  PERRY:  How  expensive  is  this  installation 
going  to  be  that  Mr.  Lewis  mentions? 

MR.  L.  V.  LEWIS:  It  is  not  going  to  be  very  expensive 
as  far  as  the  track  equipment  is  concerned.  I  am  not  prepared 
to  say  just  how  much  it  is  going  to  cost. 

MR.  W.  B.  RUDD:  I  would  like  to  ask  Mr.  Lewis  what 
happens  if  the  headlight  generator  falls  down,  that  you  have 
no  current  delivered  from  the  generator.. 

MR.  L.  V.  LEWIS:  The  failure  of  the  headlight  gen- 
erator will  cut  oft'  the  train  control  current  and  limit  the  speed 
to  fifteen  miles  per  hour. 

MEMBER:  I  would  like  to  ask  what  is  proposed  where 
the  present  signals  are  operated  on  direct  current.  Mr.  Lewis 
savs  the  train  control  system  is  operated  on  alternating  cur- 
rent. What  arrangement  has  he  in  mind  for  operating  with 
direct  current  signals? 

MR.  L.  Y.  LEWIS :  When  used  with  alternating  current 
we  use  the  same  track  circuits  as  used  with  the  signal  system 
but  on  a  direct  current  system  we  superimpose  a  small  amount 
of  alternating  current.  We  still  require  alternating  current  in 
train  control  but  it  could  be  applied  to  direct  current  block- 
signals  as  well  as  alternating  current.  With  the  alternating 
block  signal  we  use  the  same  current.  With  the  direct  current 
system  we  add  a  small  amount  of  alternating  current  for  train 
control  only.  The  small  amount  of  alternating  current  required 
for  train  control  would  not  interfere  in  any  way  with  the  battery 
or  relays  of  the  direct  current  system. 

MR.  L.  F.  HOWARD:  I  do  not  want  to  trespass  upon 
your  time  but  that  question  Mr.  Rudd  asked  suggests  some- 
thing to  me.  You  will  remember  that  you  can  run  anywhere  at 
fifteen  miles  an  hour  or  less,  so  that  after  a  failure  of  the  cur- 
rent on  the  engine  or  the  failure  of  a  track  circuit  you  can 
still  go  on  at  the  rate  of  fifteen  miles  an  hour.     It  is  optional 
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with  the  user  a>  to  whether  he  will  put  on  some  form  of  sealed 
cut-out  which  would  cut  out  the  train  control  entirely,  but  even 
though  your  current  fails,  your  speed  control  imposing  the 
fifteen  mile  an  hour  limit  is  still  effective.  . 

With  regard  to  Mr.  Raymer's  remarks  regarding  the  pass- 
ing" of  the  Signal,  Mf.  Lewis'  diagram  showed  the  train  as 
coming  to  a  stop  at  the  stop  signal.  The  system  is  flexible  in 
this  respect  so  that  it  could  he  arranged  to  give  you  three 
options.  You  could  either  bring  your  train  to  a  stop  at  the 
stop  signal,  release  the  brakes  and  then  proceed  at  less  than 
the  low  speed  limit,  or,  as  Mr.  Raymer  suggests,  it  can  be 
arranged  so  that  you  can  pass  the  stop  signal  without  coming  to 
a  full  stop,  providing  you  are  below  the  low  speed  limit ;  or  it 
can  be  arranged  so  that  the  train  will  be  stopped  if  the  stop 
signal  is  not  acknowledged  and  so  that  the  train  may  pass  the 
stop  signal  and  continue  through  the  occupied  block  at  low 
speed  only  in  case  the  engineman  acknowledges  the  signal  and 
takes  the  responsibility   for  so  doing. 

MR.  J.  R.  SLOAN;  I  would  like  to  ask  what  additional 
demand  is  imposed  on  the  headlight  generator. 

MR.  L.  Y.  LEWIS  :    About   ioo  watts. 

MR.  J.  R.  SLOAN:  I  understood  a  mercury  vacuum  tube 
would  be  used.  That  is  a  very  delicate  apparatus.  What  pro- 
vision has  been  made  to  take  care  of  the  shocks  and  vibration  ? 

MR.  L.  V.  LEWIS :  It  is  not  a  mercury  vacuum,  it  is 
what  is  known  as  a  vacuum  tube  relay,  the  same  little  piece  of 
apparatus  used  in  radio  work  and  in  long  distance  telephone 
circuits.  These  are  exceedingly  rugged  for  that  kind  of  appa- 
ratus. They  have  a  filament  which  is  a  low  voltage  thick  fila- 
ment and  it  is  fully  as  strong  as  the  filaments  used  in  the  loco- 
motive head  light.  Then  we  suspend  the  lamp  base  on  an 
elastic  suspension  and  the  entire  mechanism  case,  including  the 
relay,  is  suspended  to  take  care  of  vibration. 

MR.  J.  R.  SLOAX  :  Is  there  any  provision,  assuming  an 
error  in  the  use  of  this  system,  is  there  any  provision  made 
whereby  his  supervising  officer  will  know  about  that  condition? 

MR.  L.  V.  LEWIS  :  The  only  thing  it  will  do  for  him  is 
to  stop  him.      We  have  not  considered  applying  any  recording 
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or  indicating  device.  The  only  penalty  is  a  train  delay,  due  to 
his  failure  to  keep  in  control  of  the  train.  Of  course  recording 
devices  can  he  put  on  without  difficulty  if  there  is  any  advantage 
in  doing  so. 

PRESIDENT:    We  have  some  operating  men  present.    Mr. 
F.  M.  Brown,  Superintendent.  P.  &  L.  E.  Railroad. 

MR.  F.  M.  BROWX :  I  listened  with  a  great  deal  of 
interest  to  the  presentation  of  the  subject  of  automatic  train 
control.  I  was  privileged  about  a  year  ago  to  visit  the  Union 
Switch  &  Signal  Company's  plant  togethed  with  other  operating 
officials  to  see  a  practical  demonstration  of  the  apparatus  under 
discussion  and  to  my  idea  it  seemed  to  fill  all  of  the  conditions 
any  operating  men  could  expect.  The  demonstration  consisted 
of  a  section  of  standard  track  representing  a  mile  with  a  car 
geared  in  such  a  way  as  to  represent  a  speed  of  sixty  miles  an 
hour,  this  was  coupled  up  with  standard  air  brake  apparatus 
and  signals  which  worked  in  unison  and  demonstrated  all  the 
functions  of  the  device.  One  particular  feature  that  impressed 
me  most  forcibly  was  the  possibility  of  an  engineman  accepting 
the  signal  in  the  clear  or  proceed  position  and  after  passing  it  in 
such  a  position  track  was  fouled  or  switch  opened  and  the  de- 
vice immediately  functioned  by  makking  service  application. 
Another  feature  of  interest  was  the  possibility  of  applying 
variable  speeds  to  meet  different  requirements  of  the  traffic. 

Inasmuch  as  Mr.  Lewis  has  extended  an  invitation  to  the 
members  of  the  Railway  Club  to  view  a  practical  demonstration 
of  the  apparatus  I  would  strongly  urge  the  members  of  this 
club  to  avail  themselves  of  this  opportunity  as.  to  my  mind,  it 
is  astonishing  what  they  have  accomplished,  and  1  know  that 
anvone  taking  the  trouble  to  make  this  visit  will  be  amply  repaid 
by  the  demonstration. 

Another  feature  that  appealed  very  strongly  to  me  was 
the  fact  that  the  engine  or  train  does  not  come  in  contact  with 
any  ramp  or  trip  in  order  to  operate  the  device  as  obtains  in 
some  of  the  other  automatic  train  control  systems  which  it  would 
seem  to  me  is  very  much  in  favor  of  the  device  under 
discussion. 

MR.  L.  V.  LEWIS:  There  is  one  other  point  that  has 
occurred    to   me,    which    has   not  been    discussed,    in    connection 
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with  carrying  the  system  through  irtterlockings.  In  going 
through  an  interlocking  there  is  usually  but  one  high  speed 
route  over  any  one  track  and  there  may  be  one  or  more  medium 
speed  routes.  The  majority  of  diverging  routes  are  usually  low 
speed  routes.  High  speed  and  medium  speed  routes  require 
train  control.  We  take  care  of  these  by  controlling  the  circuits 
over  the  levers  of  the  interlocking  machines  in  just  the  same 
way  as  we  now  take  care  of  our  signal  controls.  We  select  the 
route  according  to  the  position  of  the  switches.  In  connection 
with  the  track  circuits  you  will  remember  that  you  must  always 
run  toward  the  source  of  energy  , toward  the  transformer.  Of 
course  where  you  have  traffic  in  both  directions  on  a  single 
track,  that  requirement  must  he  taken  care  of.  This  system 
can  he  applied  to  single  track  as  well  as  double  track  and  it 
adds  very  little  complication  to  single  track  operation. 

MR.  A.  E.  A\DERS<  >N  :  What  does  the  engineer  do  from 
the  time  he  comes  in  sight  of  the  caution  signal  in  connection 
with  this  valve? 

.MR.  L.  V.  LEWIS:    This  valve  will  require  the  engineer 

to  acknowledge  the  signal.  The  engineer  does  this  by  reversing 
a  valve  and  then  puts  it  hack  in  its  original  position.  After  he 
puts  it  hack,  for  a  short  interval  (say  ten  seconds)  it  is  ef- 
fective to  cut  out  the  automatic  stop  feature  of  the  train  con- 
trol and  within  that  ten  seconds  he  must  pass  the  signal. 

MR.  A.  E.  ANDERSON:  Does  he  have  to  keep  his  hand 
on  that  valve  all   the   time? 

MR.  L.  V.  LEWIS;  No,  he  reverses  it  and  puts  it  back 
again  to  normal,  and  that  is  all 

MR.  A.  E.  AXDERSON:  At  60  miles  an  hour  a  train  is 
going  about  95  feet  a  second.  Suppose  100  feet  before  he 
reaches  this  caution  signal  someone  does  something  that  re- 
quires the  emergency  brakes  to  be  applied.  How  does  that 
affect  the  operation  of  this  valve?  It  has  been  fixed  for  ten 
seconds. 

MR.  L.  V.  LEWIS :  The  train  control  does  not  employ 
the  emergency  brake  but  controls  the  service  brake  only.  The 
signal  may  be  acknowledged  at  any  time  within  the  ten  seconds. 
In  connection  with  the  electric  trains  on  the  Xew   Haven,  it  has 
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been  found  that  there  is  no  difficulty  in  doing  something  within 
a  reasonable  distance  of  a  signal.  They  have  to  do  it  up  there 
as  they  have  to  lower  the  pantograph  to  take  a  crossover.  They 
find  they  can  do  that  on  the  electric  train  without  difficulty  at 
full  speed. 

AIR.  A.  E.  ANDERSON  :  It  seems  to  me  you  are  adding 
to  the  burdens  of  an  engineer  who  has  already  too  many  things 
to  think  about. 

AIR.  \V.  L.  HUDSON:  I  would  like  to  ask  Air.  Lewis 
what   would  happen  with  a   signal   failure  on  the  track. 

AIR.  L.  V.  LEWIS :  The  train  control  gets  its  control 
directly  from  the  track.  It  is  not  wholly  dependent  on  the 
signal.     It  is  to  a  certain  extent. 

AIR.  L.  F.  HOWARD:  Possibly  I  might  add  a  little  by 
saying  that  where  we  apply  the  brakes  in  case  the  man  does  not 
perform  as  he  should,  we  take  nothing  away  from  the  enginer 
in  his  ability  to  handle  the  train  at  his  own  will  in  the  way  of 
making  brake  applications.  We  may  apply  the  brakes  but  we  do 
not  stop  him  from  applying  them.  He  can  always  use  his 
emergency  and  service  applications  just  the  same  as  he  would 
if  there  was  no  train  control  on  the  engine. 

AIR.  A.  E.  ANDERSON:  The  question  was  whether  he 
had  the  time  to  do  it. 

AIR.  W.  L.  HUDSON:  I  understood,  in  answer  to  my 
first  question,  that  the  brakes  would  apply  after  the  train 
entered  ihe  block  that  was  occupied  by  the  preceding  train,  in 
case  of  a  clear  signal.  Then  why  not  do  away  with  the  block 
signal  altogether  and  depend  on  the  train  ahead  applying  the 
brakes  in  sufficient  time? 

AIR.  L.  V.  LEWIS:  The  proposition  of  doing  away  with 
the  wayside  signal  is  rather  a  large  subject.  One  phase  of 
the  matter  is,  suppose  you  did  away  with  the  block  signals 
entirely  and  depended  wholly  on  train  control.  That  would 
mean  that  if  we  have  a  failure  of  the  train  control  apparatus. 
the  signals  being  on  the  train,  the  train  would  have  no  signal 
protection  over  its  entire  division.  While  wayside  signals  being 
localized,  a  signal  failure  means  a  failure  at  one  point  that  would 
delav  the  train  a  minute  or  two  and  that  is  all.     If  we  had  cab 


signals  only  and  had  signal  failure  that  train  would  have  no 
protection  over  the  entire  trip.  Another  factor  is  that  there  are 
so  man}-  things  outside  that  the  engineer  is  required  to  look 
after  other  than  signals,  that  it  is  very  important  to  concen- 
trate his  attention   on   the   outside  objects. 

MR.  W.  I..  HUDSON:  If  the  headlight  generator  would 
fail  the  best  you  could  do  would  be  to  proceed  at  fifteen  miles 
speed.  That  would  really  necessitate  on  a  busy  road  the  ex- 
change of  locomotives  or  a  tie-up  in  traffic  for  fifty  miles  from 
terminal  to  terminal.  That  would  result  in  just  about  the  same 
thing  that  would  happen  if  you  did  away  with  your  block  sig- 
nals and  depended  on  the  train  ahead  to  take  care  of  you.  If 
your  train  control  apparatus  became  inoperative  you  would 
simply  have  to  run  according  to  range  of  vision. 

MR.  L.  V.  LEWIS  :  We  have  provided  a  sealed  cut-out 
that  can  be  used  to  cut  out  the  train  control.  We  want  to 
arrange  it  so  we  do  not  have  to  depend  wholly  on  the  train 
control  but  depend  on  the  engineer  as  long  as  he  is  responsible. 

PRESIDENT:  I  am  going  to  call  upon  a  locomotive  man 
to  close  the  discussion.    Mr.  D.  F.  Crawford. 

MR.  D.  F.  CRAWFORD:  You  are  mistaken,  I  am  not  a 
locomotive  man.  The  question  of  automatic  train  control  is  one 
that  is  interesting  from  three  points  of  view,  one  as  a  railroad 
man,  when  I  was  one ;  one  as  a  try-to-be  inventor,  and  the 
other  in  having  some  acquaintance  with  the  development  due 
to  the  fact  that  I  have  been  a  member  of  several  committees 
that  have  had  more  or  less  to  do  with  the  question. 

As  a  railroad  man  they  have  never  appealed  to  me  on 
account  of  the  fact  that  they  have  always  involved,  until  re- 
cently, the  introduction  of  some  sort  of  a  ramp  or  obstruction, 
either  above  or  below  the  locomotive,  to  be  hit  by  something 
on  top  of  or  below  the  locomotive.  There  are  many  devices 
of  such  kind  developed  and  used  to  some  extent,  as  Mr.  Lewis 
has  explained,  in  subways  and  elevated  service.  Cab  signals 
are  in  use  on  some  of  the  roads  in  Europe,  and  not  only  are 
the  people  of  the  L^nited  States  very  much  interested  in  this 
subject  but  the  railroad  people  of  Europe  are  giving  the  subject 
a   great   deal   of   attention.     In   the   last   Bulletin   of   the    Inter- 
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national  Railway  Congress  which  has  just  been  received  I  find  a 
description  of  two.  And  our  French  friends  had  to  invent  a 
new  name  for   ramp  and   called   it  the  crocodile. 

As  a  try-to-be  inventor  I  remember  very  well  the  device 
that  Mr.  Lewis  referred  to  as  the  first  one  put  on  the  Penn- 
sylvania Railroad.  1  did  not  see  it  but  I  always  remember  the 
pictures  being"  in  Altoona  when  I  was  there.  In  addition  to 
what  Mr.  Lewis  spoke  of,  they  had  another  accident  in  con- 
nection with  it.  The  device  consisted  of  a  pipe  up  above  the 
locomotive  cab  with  a  glass  tube  on  top  of  it  and  an  arm  was 
attached  to  the  block  signal  so  that  when  the  signal  was  at 
danger  the  arm  hung  out  over  the  locomotive  at  sufficient 
height  to  break  the  glass  tube.  ( )ne  of  the  young  men  who 
was  following  the  experiments  was  very  seriously  injured 
trying  to  restore  the  glass  tube  with  the  air  pressure  on. 

As  an  inventor  myself,  when  by  the  General  Superintendent 
of  Motive  Power  of  the  Pennsylvania  Railroad  I  was  instructed 
about  1889  to  make  drawings  and  get  out  a  device  which  would 
stop  trains.  I  proceeded  to  do  it  in  the  wrong  way.  I  under- 
took to  put  a  big  hole  in  the  air  brake  pipe.  In  addition  to  that 
1  arranged  it  so  that  it  would  blow  the  whistle.  Just  below  the 
Seventh  Street  bridge  in  Altoona  such  an  arrangement  was 
attached  to  a  signal  in  that  location  and  the  apparatus  was 
placed  on  the  locomotive.  We  ran  down  from  Twelfth  street 
to  Seventh  street  and  I  remember  well  the  effect  of  the  stop- 
ping. It  did  not  say.  "Gentlemen,  be  seated,"  but  seated  all  the 
observers.  This  caused  me  to  abandon  further  experiments 
in  that  line,  though  I  have  often  thought  of  ramps  and  all  sorts 
of  things  of  the  kind.  As  I  have  become  a  little  better  ac- 
quainted with  electricity  the  induction  proposition  appealed  to 
me  but  I  tackled  that  in  the  wrong  way.  I  was  going  to  put 
the  primary  the  whole  length  of  the  railroad  between  the  two 
rails.  I  knew  about  this  primary  and  secondary  proposition  but 
my  vision  did  not  go  far  enough  to  do  as  Mr.  Lewis  has  done 
and  use  the  rail   for  the  primary. 

As  to  the  necessity  for  the  device  Mr.  Lewis  has  described 
the  five  actions  that  are  not  now  in  the  closed  circuit  system, 
while  it  is  true  that  on  the  railroads  of  the  world  where  they 
have  good  signaling — and  many  of  them  do  have  good  signal- 
ing— they  succeed  in   making  a  wonderful   record  in  preventing 
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accidents.     There  is  still   a   loop  hole   that  it   seems  to  me   to  he 
worth   while   closing. 

The  system  described  appeals  to  me  particularly  on  account 
of  one  thing  and  that  is  that  it  is  continuous.  There  is  no  ramp, 
no  roadside  apparatus — we  are  all  more  or  less  familiar  with 
roadside  apparatus  in  the  present  signal  system — and  it  still 
leapes  the  engineman  in  charge  of  his  train.  I  am  satisfied  that 
as  these  devices  are  developed  they  will  be  found  to  expedite 
traffic  just  as  automatic  signaling  has  been  found  to  expedite 
traffic.  I  remecber  very  well  the  general  impression  when  auto- 
matic signals  were  first  generally  installed,  that  they  were 
looked  upon  as  devices  to  retard  traffic,  but  the  impression 
was  mistaken.  T  feel  sure  every  railroad  man  who  has  had 
experience  with  automatic  signals  looks  upon  them  as  helpers, 
and  the  railroads  need  more  helpers  to  produce  cheap  trans- 
portation. 

PRESIDENT :  Mr.  Lewis,  have  you  anything  further  you 
would  like  to  say  in  closing? 

MR.  L.  V.  LEWIS  :    I  believe  not,  thank  you. 

MR.  A.  E.  ANDERSON  :  There  is  one  thing  that  seems 
to  come  from  Mr.  Lewis'  demonstration  and  that  is  that  when 
the  thing  works  it  furnishes  automatic  evidence  that  the  engine 
man  was  not  on  the  job.  This  is  an  important  question,  as  Mr. 
Crawford  has  remarked.  In  noticing  the  statement  of  the  ef- 
fect of  these  surprise  tests  on  enginemen,  they  are  entitled  to 
credit  for  being  as  near  perfection  as  seems  humanly  possible, 
and  I  believe  they  are  nearer  perfection  than  you  will  find  in 
any  other  profession  if  you  subject  them  to  the  same  tests.  But 
there  is  still  left  these  elements  of  human  fallibility  that  this 
automatic  control  is  designed  to  clear  up.  In  view  of  the 
paper  and  its  discussion  I  think  the  least  we  can  do  is  to  give 
a  rising  vote  of  thanks  to  Mr.  Lewis  and  his  associates,  and  1 
would  make  such  a  motion. 

The  motion  prevailed  by  a  unanimous  rising  vote. 

There  being  no  further  business,  upon  motion  the  meeting- 
adjourned. 

J.  D.   CONWAY,   Secretary. 
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STATEMENT   OF   THE  OWNERSHIP,   MANAGEMENT, 
CIRCULATION,   ETC..   REQUIRED   BY  THE  ACT 

OF  CONGRESS  OF  AUGUST  24,   191 2, 


Official  Proceeding's — Railways  Club  of  Pittsburgh,  pub- 
lished monthly  (except  June.  July  and  August),  at  Pittsburgh, 
Pennsylvania   for   April   1,    1922. 

State  of  Pennsylvania  ] 
County  of  Allegheny      )  ss: 

Before  me.  a  Notary  Public  in  and  for  the  State  and 
county  aforesaid,  personally  appeared  J.  D.  Conway,  Secretary, 
who,  having  been  duly  sworn  according  to  law,  deposes  and 
says  that  he  is  the  Editor  and  Publisher  of  the  Official  Pro- 
ceedings— Railway   Club   of   Pittsburgh. 

Publisher.  Official  Proceedings,  Railway  Club  of  Pittsburgh. 

Editor.  J.  D.  Conway,  515  Grandview  Ave.,  19th  Ward, 
Pittsburgh,   Pa. 

Managing  Editor.  J.  D.  Conway.  515  Grandview  Ave.,  19th 
Ward.  Pittsburgh.  Pa. 

Business  Manager,  J.  D.  Conway,  515  Grandview  Ave.,  19th 
Ward.     Pittsburgh.  Pa. 

President.  Samuel  Lynn.  McKees  Rocks,  Pa. 

Vice   President.   D.  F.   Crawford,  Pittsburgh.   Pa. 

Secretary,  J.  I).  Conway.  Pittsburgh.  Pa. 

Treasurer,   F.   H.   Stark.  Pittsburgh,  Pa. 

Known   Bondholders — Xone. 

J.    D.    COXWAY,    Secretary. 

Sworn  to  and  subscribed  before  me  this  4th   day  of  April, 
1922.     Sue  B    Fritz.  Notary  Public. 

1  My  commission   expires   February  21,    1923). 
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It  is  with  profound  sorrow  and  deep  regret  that  we 
arc  brought  to  mourn  the  passing  into  the  shadowy  portals 
of  the  Great  Beyond,  our  beloved  friend  and  highly  es- 
teemed fellow  member,  D.  H.  Amsbary. 

Sorely  shall  we  miss  that  wise  counsel,  warm  interest 
and  unstinted  co-operation  in  the  affairs  of  the  Railway 
Club,  which  we  have  been  privileged  to  enjoy  for  so  many 
years.  To  the  duties  of  the  Entertainment  Committee,  he 
gave  liberally  of  the  wealth  of  his  ability  and  highly 
reputed  character,  and  the  success  of  our  many  social 
functions  was  entirely  contributable  to  his  untiring  efforts 
and  keen  judgment,  and  the  many  happy  hours  which 
these  affairs  provided  will  serve  as  a  monument  to  the 
cherished  memory  of  our  departed  member. 

"Don,"  as  we  all  loved  to  call  him,  was  favored  with 
a  disposition  most  affable  and  lovable,  and  it  was  his 
happy  faculty  ever  to  radiate  sunshine  and  cheerfulness  to 
all  those  with  whom  he  came  in  contact.  His  winsome 
smile  and  kindly  humor  will  be  sadly  missed  from  our 
regular  meetings  and  in  his  death  the  Railway  Club  has 
sustained  a  loss  that  cannot  be  measured  in  words. 

To  the  members  of  his  family  whose  grief  is  over- 
whelming, do  we  extend  our  warmest  sympathy,  and  to 
the  surviving  membership  of  this  Club,  do  we  commend 
his  life  as  one  worthy  of  emulation. 

RESOLVED,  that  these  resolutions  be  spread  upon  the 
minutes  of  the  Club,  and  a  copy  be  furnished  his  bereaved 
family  as  an  expression  of  our  depressed  feelings  in  their 
irreparable  loss. 

Frank   J.   Lanahan, 
E.  Emery, 
Henry  F.  Gilg, 

Committee. 


THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

lend  for  blue  prints  and    prices. 

—MANUFACTURED  ONLY  BY— 

THE  McCONWAY  ®L  TORLEY  CO., 

PITTSBURGH,  PA.  


Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4680  of  Our  Stokers 

In    Service    On    72    Railroads 


Manufactured  and  For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey   Bldg.         Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco       Montreal 


KING 


METALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


Johns-Manville  Railroad  Supplies 


Locomotive     Lagging 

Locomotive    Spiral    Pipe    Covering 

Locomotive  Packings,  including  Air 
Pump,  Throttle,  Valve  Stem,  Cab 
Cock,    Gaskets,    etc. 

Pipe  Coverings  for  all  classes  of 
service 
High  Pressure,  Low  Pres- 
sure and  Sheet  Packings 
High  Temperature  Ce- 
ments 

Steam     Traps 
Insulating    Cements 
Electrical     Supplies 
Asbestos     Roofings 


Asbestos     Shingles 

Corrugated    Asbestos    Roofings 

Industrial     Flooring 

Transite   and    Ebony   Asbestos   Wood 

Transite    Smoke    Jacks 

Refrigerator    Car    Insulation 

Steel     Passenger     Car     Insulation 

Packing  Set  for  Reverse  Gear  Cylin- 
ders 

Packing    Cups    and    Gaskets 

Expander     Rings 

Johns-Manville  Xo.  82  Moulded  Pack- 
ing Cups  and  Expander  Rings  for 
Reverse    Gear    Cylinders. 


JOHNS-MANVILLE     Incorporated 
Brushes    in    60    Large    Cities  Madison    Ave.    and    41st    St.,    New    York    City 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW  YORK 

BRANCH  OFFICES.— CHICAGO,  ST.    LOUIS.   ST.    PAUL,    WASHINGTON,  D.  C 


Metallic   Packings 

INCREASE     HORSE     POWER SAVE     FUEL 

apply  "TWENTIETH     CENTURY" 

PACKING  TO  YOUR  ENGINES  AND  PUMPS 

MADE     TO     MEET     EVERY     CONDITION 

The  Martell  Packings  Co.,  Elyria,  O. 

Pittsburgh    Rep.        j  \A/         £^    A    D  D    A  "T""T"         358  Union  Arcade 


This  Space  For  Sale 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


STANDARD  STEEL  CAR  COMPANY 

(  General  Office. .  Frick  Bldg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

Of  PICES  \  NEW  YORK  t     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO.     Fisher  Building  I  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS,  ETC 

Capacity  50,000  Cars  per  Annum     £855 


Union  Steel  Casting  Company. 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bid? 

Boston,  S3  State  St.  Philadelphia,  Commercial  Trust  ^!dg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,  65   Dalhousie    St. 


PRESSED  STEEL  CAR  GO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

^CARS^ 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 


This  Space  For  Sale 
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To  meet  the  tremendous  demands  of 
industry,  the  UNITED  STATES 
RUBBER  COMPANY  has  devoted 
its  energies  toward  producing  a 
line  of  mechanical  goods  complete 
in  every  detail  and  manufactured 
with  due  consideration  of  the  con- 
ditions of  service  to  be  encountered 
by  each  product 

As  a  result  our  Mechanical  Goods 
Division  is  in  a  position  to  com- 
bine maximum  quality  and  dur- 
ability in  every  rubber  product  *or 
railway  use. 


United  States  Rubber  Company 


D 


a 


Established    1832  Incorporated   1900 

M.  B.  SU  YDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 


This  Space  for  Sale. 


CARNE 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL.     AND    SOLE     MANUFACTURER     OF 

CYPRIJH  BRONZE  BEARING   METAL 

Recently  adopted  by  the  U.  8.  It.  a.  and 

the  M.  C.  H.  Association  as  Grade  "B." 

Usoil  t •  M l.-i \-  wherever  railroads  are  operatlns; 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

General   Ollice   &  Work>,   JERSEY   CITY,    N.  i. 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save   coal   and   water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg..  Chicago 


Steel  Car  Forge  Company 

=  Pittsburgh,  Pennsylvania  =====4= 

FORGINGS 


fou   sai^k; 


FOU    SATJO 


Shippers    Freight    Service 

Tracing— Rates -Claims     Exports 

Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent    Traffic    Co.    I  Pittsburgh 


Phone  Grant 
2371-2-3 


Graham  Nut  Company 

PITTSBURGH,   F>A. 
_  MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  C,  &T,  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 
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COCK  WATER 
CE  PROTECTOR 


Strong,    Rugged,    and    Durable  —  approved    by   rail- 
road men  —  guaranteed  to  outlast  the  locomotive. 

A  patented  lighting  feature  illuminates  the  guage 
tube  in  such  a  way  as  to  enable  the  water  level  to 
be  determined  instantly  and  accurately  by  both 
engineer  and  fireman  from  any  part  of  the  cab. 

We  have  a  bulletin  describing  the  Babcock  Pro- 
tector in  detail,  which  we  will  be  glad  to  send 
on  request. 


MANUFACTURED      BY 


JOH. 


NY 


NEWCASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of  Freight  and   Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales    Office,    Frick    Building  Annex,  Pittsburgh,  Pa. 
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THE 


•m 


mM 

HP 

OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 


NEW  YORK 


CHICAGO,   ILL. 


DEPEW,   N.   Y. 


CLOSE    CORNER 
DRILL 


POWER  IN  CLOSE  QUARTERS 


8 — Capacity  1%  inches 
No.  9 — Capacity  3       inches 

Designed  for  use  in  those  hard-to-get-at  places 

which   cannot    be    reached    with   an 

ordinary     center  spindle  drill 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,  Philadelphia,  Pittsburgh,   Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,     -    -     Pa. 


NATIONAL  wcH\RCL  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IHON  CAR  WHEELS 

WORKS:  General    Office*: 

Rochester.     N.     Y.         Pitt.b«rfh.     Pa.  PITTSBURGH.    PA 

_  _  „.       .      .     _.  New  York  Office: 

Sayre.    Pa.  Cleveland,    O.  w,    WEST   84th    STREET 


New    York    City.    N.    Y.  Phila.    Office: 

006    PRANKLIN    BANK    BLDG 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
<5c     FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  CJattanooga.  Tenn. 


If  it  is  a  MAHRVEL  Blue  Torch,  compressed  air 
or  self  contained  type,  it  works. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


IV 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.         MELROSE  PARK,  ILL.  EAST   ST.   LOUIS,    ILL. 
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ESTABLISHED      1834 


SIPE'S   JAPAN  OIL 


[JapanoiL] 

■J£^3£a/    "STRENGTHENS,    DRIES,   AND   WATERPROOFS; 

Add  Sipe's   J&pan  Oil  And  Improve  the  Paint". 
IN  DAH.Y  USE   BY  ALL  THE  LEADING  RAILROADS   IN   THE   UN.'TBD  STATES 
MANUFACTURED     ONLY     BY 


Chicago  ill.  JAMES  B.  SIPE  &,  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFf 


DOES  SAT/SFACTORY  WORK 
ON  MANY  ROADS. 

Can  be  worked  from  cab   or 
foot  board  while  running. 


<a  v.  o  ^ 

HOMESTEAD, 

OFF 


A  catalog  or  call  by  Repre»en*athr* 
for   the   asking.     &     fit     m     *>     & 

Homestead  Valve  lit  Co, 

Works:  Homestead,    Pittsburgh,  Pa, 


:  FARLOW  DRAFT  ATTACHMENT  := 

I  TWIN  M.  C.  B.  DRAFT  SPRINGS 

For  <  OR 

FRICTION     DRAFT    GEARS 


THE  T.  H.  SYMINGTON  CO. 


New  York 


Chicago 


Baltimore 


Rochester 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


AEGICTCRCO 
THE   IDEAL   PAINT  OIL 


B.  C. 
SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA. 


Patented  April  23,  1918 

SCHAEFER     TRUCK     LEVER     CONNECTIONS 

For  Freight,  Passenger  and  Engine  Tender  Equipment 

In   use   on   38   Railroads,   including   the   largest    Railroads 
in   the   Country. 

Schaefer   Truck    Lever    Connections    are    maac    irom    o'v 
piece    open    hearth    Steel;    Jaws    drop    forged;    no   weWft 

We   carry   in    stock   lengths    from   2   ft.   6   in. 
to  3   ft.   6  in.,  progressing  in   x/2-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER  BUILDING,  PITTSBURGH,   PA, 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
requirements  at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they  are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  Seng1!,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET,  NEW  YORK 
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BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See    Circular   Notice    1069) 


Westinghouse 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shop*. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types   for   either   alternating   or   direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  All  /lA#\  EAST  P,TTSBUI*GH 

Large  American  Cities  W^/  PENNSYLVANIA 


BALDWIN  EXPERIENCE 

IS  ALWAYS  AT  THE  COMMAND 

OF  THE  RAILWAYS 

The  experience  gained  in  the  building  of  more  than  55,000 
locomotives  of  all  types,  and  for  every  purpose,  means  much 
to   the    railways   of   the   country. 

No  matter  how  difficult  your  operating  problems  may  be,  we 
are  prepared  to  design  and  build  locomotives  which  will  ren- 
der   the    service    expected. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh  Representative:  E.  Converse  Peirce 
279   Union   Arcade    Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features- 


ERICAH  ARCH  COMPANY 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask   for    special   catalogue. 

.9 


Machine  Tools 

FOR    LOCOMOTIVE,    CAR   AND 

RAILROAD  REPAIR  SHOPS. 
Also  complete  machine  tool  equiv 
ment  for  general  machine  shop  a* 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,   and   steam   hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  alio 
be  furnished. 
Catalogues  on  request 

General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 
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FLANNERY 

REALOCK  NUTS 

A  positive  mechanical  device  that  does  not  depend  on 
thread  distortion  of  bolt  or  nut  for  its  locking  features. 
Adaptable  wherever  you  find  it  difficult  to  hold  bolts  or 
retain    nuts. 

Made  in  all  standard  size>  and  threads,— 1",  V/%" ,  l%",  l$i", 
1/4",  l-u",  and  2" — in  either  cold  punched  hexagon,  hot  pressed 
hexagon   or   hot   pressed   square   nuts. 

We  manufacture  "F.B.C."  Welded  Flexible 
Staybolts,  Tate  Flexible  Threaded  Staybolts, 
Forged  Crown  Stays. 

Let  Us   Send  A  Trial  Order 

Flannery  Bolt  Company 

VANADIUM    BLDG., 

PITTSBURGH,  PENNA. 
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HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE  ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only   By 

Hunt-Spilier  Manfg.  Corporation 

W.  B.  LEACH,  President. 

OFFICE    AND    WORKS:  T        G       PLATT 

383     DORCHESTER     AVENUE  *».«.« 

so    boston,   mass.  Vice    President. 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company, 

New  York               Franklin.  Pa.               Chicago 
»  and  offices  in  principal  cities ~ 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 
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CAR  COMPANY  TRADE. 


Superior 
Quality 


FEATURES 


Expeditions 
Delivery 


Consistent 
Price 
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as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
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ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 
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Finance    Committee 
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G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa. 
J.    F.    TOWNSEND,    Traffic    Manager,    National   Tube    Co.,    Pittsburgh,    Pa. 

Membership    Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F    G.    MINNICK,    Asst.    General    Manager,   P.    &   L.    E.    R.    R.,   Pittsburgh,    Pa. 
H.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 
T.    A.    RALSTON,   Mechanical    Engineer,   Union   R.    R.,    Pittsburgh,    Pa. 
W     T     MURPHY,    General    Roiler    Foreman,    Pennsylvania   System,    Pittsburgh,    Pa. 
J     L     CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 
A.    D.    CHITTENDEN,    Supt.    Transportation,    B.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 
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E.    EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 
HENRY  F.  GILG,  Sales  Manager,  Penn  Iron  &  Steel  Co.,   N.   S.,  Pittsburgh,  Pa. 
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F    II    FRESHWATER,  Chief  Draftsman,   Pressed  Steel   Car  Co.,  McKees   Rocks,  Pa. 
J     L     SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
HARRY   B.   KELLY,  Road   Fore,  of  Engines,  P.   &  L.   E.   R.   R.,   McKees   Rocks,  Pa. 
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H     M     WOLF,   Road    Foreman   of  Engines,   P.    &  L.    E.   R.   R.,   Youngstown,    Ohio. 
S.    E.   VAN  VRANKEN,   Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,   Pa. 

Subject    Committee 
JOHN    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
CHAS     ORCHARD,   Traffic   Department,   Carnegie   Steel   Co.,   Pittsburgh,    Pa. 
JOHN  B   WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
WM     J     KNOX,    Mechanical    Engineer,   B.   R.   &  P.   Ry.,   DuBois,   Pa. 

E.  B.    DeVILBISS,    Master   Mechanic,   Pennsylvania   System,    Pittsburgh,    Pa. 

Past    Presidents 

T     H     McCONNELL    ..October,        1901,  to   October,   1903 

I      H     TCRNER    November,   1903,   to   October,   1905 

F     HI    STARK November,   1905,   to   October,   1907 

'  II     \V     WATTS    . November,   1907,   to  April,         1908 

D     T     REDDING     .  . .  . November,   1908,   to   October,   1910 

F     R     McFEATTERS  November,  1910,   to   October,  1912 

\'    <;'.    MITCHELL    November,   1912,   to   October,   1914 

F     M     McNULTY    November,   1914,   to   October,   191b 

T      G     CODE    November,   1910,   to  October,   1917 

D     M     HOWE November,   1917,   to   October,   1918 

I.'  A. '  SPIELMANN  ". ". November,   1918,   to    October,   1919 

"H.    H.    MAXFIELD    November,  1919,   to   October,   1920 

F.  J.     LANAHAN    November,   1920,  to   October,   19<tt 

* — Decaesed. _ . 

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
FEBRUARY  23,  1922. 

The  meeting  was  called  to  order  in  the  English  Room  of 
the  Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  Presi- 
dent Samuel  Lynn   in  the  chair. 

The   following  gentlemen   registered : 


MEMBERS. 


Anderson.    I.    W. 
Babcock,    F.    H. 
Barratt,    R.    D. 
Barrett.    R.    L. 
Beals.    R.    E. 
Bell,    R.    P. 
Berg.     Karl 
Berghane,   A.    L. 
Bernoulli,    W.    H. 
Bird,    W.    G. 
Blakely.   W.    M. 
Boss,    Raymond    E. 
Boyer,    C.    E. 
Burnside,   C.  J. 
Cartwright,    Wm. 
Geska,    Geo.    D. 
Charlton,     W. 
Clifford.   L.    R. 
Code,   J.  G. 
Conway,    J.    D. 
Craig.    J.    F. 
Crenner,    J.    A. 
Cunningham.     H. 
Cunningham.    R.    I 
Dambach.    C.    O. 
Daniel,    T.    V. 
Davis,    C.    S. 
Donovan.    E.    J. 
Donovan,     J.    J. 
Dorfeld.    F.    C. 
Durant,    C.    H.. 
Edwards,   C.   H. 
Edwards.   H.   F. 
Elsey,   W.   R. 
Emery.   E. 
Fair,    Chas. 
Forrest.   C.    H. 


L. 


Foster,    F.   L. 
Freshwater,    F.    H. 
Fults,  J.  H. 
Gilg,   Henrv 
Goda,   P.   H. 
Graham,    J.   A. 
Greene,   YV.   F. 
Hale.   C.   E. 
Harger.    M.   L. 
Harney,    E.    L. 
Havnes.    T-    E. 
Hazlett,    H.    H. 
Hildenbrand,    L.    B. 
Holbrook,    W.    H. 
Howe.    C.    A. 
Howe,    W.    C. 
Hudson,   W.    L. 
Hunter.    H.    H. 
Jefferson,    E.    Z. 
Johnson,    I.    S. 
Jones,    E.    A. 
Jungbluth,    A. 
Kavanagh,   D. 
Kegel,    R.    C. 
Kelly,  H.   B. 
Kempf,    G.    P. 
Kerby,    F. 
Kinch.    L.     E. 
King,    J.   W.,    Jr. 
Kroske,    J.    F. 
Kummer.    Jos.    H. 
Lang.   \Y.    C. 
Lee.1  L.    A. 
Lehr,    H.    W. 
Long,    R.    M. 
Lndgate,    B.    A. 
Lynn,    Samuel 


Maliphant,  C.   W. 
Manning,  R.   E. 
Maxfield,    II.    H. 
Miessner,    V.    II. 
Millar,    C.    W. 
Mitchell,  J.    11. 
Moran,    J.    V. 
Morse,    j.    W. 
Miner,    O.    G.    A. 
Murphy,    W.    J. 
McBroom,   J.   F. 
McDermitt,    E.    E. 
McDermitt,    W.    W. 
McKibbin,   G.   E. 
McNulty,   F.    M. 
North,  D.    P. 
O'Brien,  M.  J. 
Ogden,   Geo.   D. 
Olsson,    N.    A. 
Orchard,    Chas. 
O'Rourke,    Win.    J. 
Painter,    Joseph 
Passino,    F.    J. 
Paugh,    Percy 
Perry,    G.    M. 
Phillips,   W.   H. 
Pierce,    H.    B. 
Quinn,   J.    M. 

Wright, 


Rabold,  W.  E. 
Rauschart,  E.  A. 
Reeve,    Geo. 
Richardson,   11.    R. 
Rick,    R.   C. 
Ruben,    }.    W. 
Rudd,   W.   B. 
Saltic,    Thomas 
Sattley,  E.  C. 
Severn,    A.    B. 
Skuce,    C.    G. 
Smith,  F.   M. 
Stark,   F.  H. 
Stevens,   L.   V. 
Stilwell,    K.    E. 
Stoller,   K.   M. 
Tanner,    C.  J. 
Ternent,    H.   J. 
Thomas,    E.    K. 
Thorne,   H.   S. 
Tracey.   J.   B.   A. 
Tucker,   J.   L. 
Tummon,   J.   H. 
Turner,    L.    H. 
Tutwiler,   L.   H. 
VanVranken,    S.    E. 
Walter,    C.    A. 
Wilson,    D.    L. 
John  B. 


VISITORS 


Abrice,  W.  G. 
Barnes,    H.    J. 
Balteiger,    F.    V. 
Bennett,     E.    W. 
Blose,    H.    S. 
Boyle,    B.    C. 
Brims,   John 
Brown,    E.    F. 
Burket,   L.   C. 
Burnside,   R.    L. 
Clifford,    C.    T. 
Cunningham,    M.    B. 
Cunningham,    W.    P. 
DeMoske,    C.    E. 
Denser,   J.    M. 
Evans,    M.    C 


Fults,   J.  J. 
Gilg,    Herbert 
Gray,   A.  E. 
Griffiths,    L.   L. 
Hart,  W.  R. 
Hawthorne,    W.    J. 
Haynes,   J.    L. 
Holiday,  C.    M. 
Hoover,  J.  W. 
Hutton,    E.    B. 
Hvanes,   B. 
Jefferson,   H.    F. 
Jex,    W.    S. 
Kelly,  E.  V. 
King,   S.    A.,   Jr. 
Lewis,   H. 
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Linden,    C.    A.  Rankin,    R.     H. 

MacLaury.    M.    T.  Rose,    Wm. 

Marsh,    C.  Rnrsvlon,    David 

Miller,   Col.    J.   A.  Saltig,    F.    H. 

Miser.    C.    R  Shaffer,   L.   W. 

.Mvers,   R.    C.  Shriver.     W.    W. 

McConnell,    G.    F.  Sitterlv,    W.    H. 

Xutt.   Col.   H.    C.  Smith,'  J.   J. 

Oldroyd,    W.    L.  Snider,     Chas. 

Olds,    Llovd  Stenson,    G.    A. 

O'Neill.    J.    L.  Tompkins.    H.    M. 

Pastre,    R.    E.  Tulev,    O.    L. 

Phillips,  .  C.    W.  Walker,    J.    W. 

Plank,   L.    G.  Weaver,    J.    R. 

Pringle,   A.   D.  Wertz,    P.   A. 

Rambo,    R.    E.  Wilson,   F.    S. 
Work,   O.   A. 

The  call  of  the  roll  was  dispensed  with,  the  record  of 
attendance   being"  had   through   the  registration   cards. 

The  reading  of  the  minutes  of  the  last  meeting  was  dis- 
pensed with  as  they  are  to  appear  in  printed  form. 

The  Secretary  read  the  following  list  of  applications  for 
membership : 

Barnes,  H.  J.,  Car  Distributor.  Conemaugh  Division,  Pennsyl- 
vania System,  Springdale,  Pa.  Recommended  by  I.  B.  A. 
Tracey.  L 

Burket,  L.  C,  Resident  Inspector,  Pennsylvania  System,  607  E. 
Harrison  Ave.,  Altoona,  Pa.  Recommended  by  I.  S. 
Johnson. 

Cagney,  Patrick  F.,  Time  Checker.  Corrado  &  Galiardi,  Glass- 
port.   Pa.     Recommended  by  J.  J.. Donovan. 

Clifford.  L:  R.,  Clerk  to  T.  M.,  P..  C.  &  Y.  Ry.,  McKees  Rocks. 
Pa.     Recommended  by  E.  L.  Harney. 

Code,  Charles  J.,  Rodman.  Pennsylvania  System,  220  Dewey 
Street,  Edgewood,  Pittsburgh,  Pa.  Recommended  by  H. 
H.   Maxfield. 

Dellmin,  T.  D..  Supt.,  Lake  Erie  &  Eastern  R.  R..  Struthers, 
Ohio.     Recommended  by  Samuel  Lynn. 

DeMoske,  Charles  E.,  Timekeeper.  Pennsylvania  System,  1003 
Penn  Ave.,  Pittsburgh,  Pa.  Recommended  by  J.  B.  A. 
Tracey. 


Ellis,  Frank  I.,  Consulting  Engineer,  2126  Farmers  Bank  Bldg., 

Pittsburgh,    Pa.      Recommended  by   Win.   H.   Connell,  Jr. 
Goggins,  J.  J.,  Gang  Foreman,  Pennsylvania  System,  3304  East 

Street,    X.    S.,    Pittsburgh,    Pa.      Recommended   by    W.    J. 

Murphy. 
Hays.    R.    B.,    Storekeeper,    Standard  Seamless   Tube    Company, 

325   Hale  Street,   Pittsburgh,  Pa.     Recommended  by  W.  J. 

Murphy. 
Hunter,    H.    H..   Dispatcher,    P.,   C.    &   Y.    Ry.,  McKees   Rocks, 

Pa.     Recommended  by  E.  L.  Harney. 
King,    S.    A.,    Industrial    Rep.,    Westinghouse    Air    Brake    Co., 

Westinghouse    Bldg.,    Pittsburgh,    Pa.      Recommended    by 

John  B.   Wright. 
Lascelles,    William,    Passenger    Brakeman,    P.    &   L.    E.    R.    R-. 

1517  Water  Street,  South  Brownsville,  Pa.     Recommended 

by  S.  A.  Damore. 
Meckert,  Fred  A.,  General   Manager,  Fort  Pitt  Spring  &  Mfg. 

Co.,  P.  O.  Box  917,  Pittsburgh,  Pa.     Recommended  by  L. 

W.    Hostettler. 
Miessner,    Victor    H.,    Metallurgist,    Pittsburgh    Malleable    Iron 

Co.,    34th    &   Smallman    Streets,    Pittsburgh,    Pa.  .    Recom- 
mended by  J.  D.  Conway. 
Miller,  George  M.,   Gang  Foreman,   Pennsylvania  System.  5341 

Rosetta    Street,    Pittsburgh,    Pa.      Recommended   by    E.    E. 

McDermitt. 
Roney,  H.  E..  Signal  Draftsman,  P.  &  L.  E.  R.  R.,  1116  Fifth 

Avenue.    Beaver     Falls,     Pa.       Recommended     by     H.     R. 

Richardson. 
Speir,    Wm.    S.,    Rep.,    Lufkin    Rule    Co.,    239    McKee    Place, 

Oakland   Station,   Pittsburgh,   Pa.     Recommended  by  J.   D. 

Conway. 
Sykes,  Arthur,  Foreman,  P.  &  L.  E.  R.  R-,  91   Coitsville  Road. 

E.   Youngstown,  Ohio.     Recommended  by  F.  H.   Stark. 
Ternent,    H.    J.,    Roundhouse    Clerk,    B.    &    O.    R.    R.,    4440 

Chatsworth   Avenue,    Hazelwood,    Pittsburgh,    Pa.      Recom- 
mended by  D.  A.   MacAninch. 
Williamson,  A.   G.,    Signal   Engineer,   Pittsburgh   Train  Control 

Co.,    1604    Pennsylvania   Avenue,    N.    S.,    Pittsburgh,    Pa, 

Recommended  by  Wm.  H.  Connell,  Jr. 
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PRESIDENT:  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee  the  gentlemen  will  be- 
come members   upon  payment  of  the  year's  dues. 

Announcement  was  made  of  the  death  of  Joseph  P.  Grove, 
Chief  Clerk,  Pennsylvania  System,  died  December  22,  1921. 

PRESIDENT:  Appropriation  memorial  will  appear  in 
the  Official  Proceedings  of  the  Club. 

There  being  no  further  business,  Mr.  Herbert  Gilg  enter- 
tained the  Club  with  a  piano  selection  and  upon  persistent 
applause  gave  several  encores. 

The  President  then  introduced  the  speaker  of  the  evening, 
Colonel  H.  C.  Nutt,  President  and  General  Manager  of  the 
Monongahela  and  the  P.  C.  &  Y.  Railroads,  who  addressed  the 
club  upon  the  subject: 

"RAILWAY  TRANSPORTATION  IN  THE  A.  E.  F." 

By  Col.  H.  C.  Nutt. 

COL.  H.  C.  NUTT:  Mr.  President,  it  affords  me  great 
pleasure  and  a  great  deal  of  gratification  to  speak  to  you 
gentlemen  on  a  subject  that  may  have  been  worn  a  little 
threadbare ;  but  it  is  of  such  consuming  interest  to  all  of  us 
who  participated  in  the  activities  of  the  transportation  corps  in 
France  that  I  thought  it  might  possibly  be  of  some  interest  to 
you  to  hear  some  of  the  more  unusual  features  of  it.  I  want 
to  say,  too,  that  those  of  you  who  were  not  privileged  to  go 
over  at  that  time  ought  to  have  a  sense  of  gratification  and 
pride  that  you  were  able  during  the  year  and  a  half  or  two 
years  that  the  struggle  went  on,  to  keep  the  railroads  of  this 
country  going  and  functioning  as  well  as  they  did  in  face  of 
the  tremendous  obstacles  and  difficulties  that  confronted  you. 
I  left  here  in  the  winter  of  1917-18,  when  things  here  were  in 
anything  but  a  satisfactory  condition  and  I  know  from  what 
conditions  were  then  and  what  I  have  heard  since  of  the  ob- 
stacles that  you  had  to  contend  with  later,  that  while  your 
task  may  have  been  a  little  bit  different  in  kind  from  that  of 
us  who  were  over  there,  it  was  practically  the  same  in  degree. 
In  other  words,  with  the  facilities  and  the  tremendous  traffic 
you    had    to  handle    with    those    facilities,   you    were   almost    as 
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nearly  up  to  the  ultimate  that  could  he  accomplished  as  we  were 
over   there.     And   if  you  had   not  accomplished   what  you   did 

over  here  in  transporting  men  and  materials  all  over  this  vast 
country  to  the  seaboard,  we  would  have  had  nothing  to  do  over 
there.  It  is  really  the  one  unique  achievement  of  the  war,  I 
believe,  this  organization  and  transportation  of  millions  of  men 
and  the  appliances,  equipment,  provisions,  food  and  clothing 
that  they  required,  first  over  the  vast  distances  of  this  country 
and  then  across  three  thousand  miles  of  submarine-infested 
water  and  then  over  five  or  six  hundred  miles  of  inland  trans- 
portation in   France. 

L  remember  one  of  the  first  interviews  1  had  with  the  Chief 
of  Staff  of  the  Service  of  Supply  in  Tours.  He  expressed  con- 
siderable doubt  as  to  whether  that  could  be  accomplished.  He 
was  a  regular  army  officer  and  as  he  looked  at  things  combat 
troops  on  both  sides  were  doing  practically  the  same  that 
combat  troops  have  been  doing  ever  since  the  time  of  Alexander 
the  Great — different  weapons  and  methods,  but  the  principles 
and  tactics  are  the  same  as  they  were  ever  since  men  began  to 
fight  in  an  organized  way.  But  never  before  in  the  history 
of  the  world  had  it  been  attempted  to  transport  two  million 
men  five  thousand  miles  away  from  the  base  of  supplies  and 
keep  them  during  a  war,  and  we  were  uncertain  as  to  whether 
it  could  be  done  or  not.  I  think  General  Pershing  had  a  very 
keen  appreciation  of  the  importance  that  railroad  transporta- 
tion was  to  bear  in  the  solution  of  his  problem  as  administrator 
of  our  armies  over  there,  because  when  he  went  to  France  in 
June,  1917.  he  was  accompanied,  among  other  advisers,  by  Col. 
\V.  I.  Wilgus,  a  very  eminent  railroad  engineer,  with  a  small 
staff  of  assistants.  Upon  their  arrival  in  France  the  task  set 
before  Col.  Wilgus  was  to  outline  a  plan  for  railroad  transpor- 
tation in  France  that  would  meet  the  demands  that  even  then 
no  one  knew  the  extent  of.  We  had  no  soldiers  in  France, 
of  course,  and  no  one  knew  at  that  time  whether  our  army 
over  there  would  consist  of  half  a  million  or  a  million  or  four 
million.  Col.  Wilgus  had  the  task  of  visualizing  the  essentials 
in  the  way  of  equipment,  tracks,  materials,  machines  for 
handling  freight  at  the  docks,  everything  that  goes  to  make  up 
a  complete  transportation  line.  And  with  the  aid  of  two  or 
three    men   he    formulated    a    document,    known    as   Requisition 
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No.  6,  in  which  he  was  able  to  anticipate  and  order  from  this 
country  all  the  things  that  you  could  imagine  were  going  to  be 
needed  for  this  tremendous  army  so  far  as  transportation  by 
rail  was  concerned.  Many  of  you  have  had  the  same  experience 
I  have  had  in  trying"  to  anticipate  the  thousand  and  one  things, 
big  and  little,  to  complete  a  project  of  considerable  size.  You 
know  what  a  very  difficult  thing  it  is  to  do.  I  mention  this 
wonderful  accomplishment  of  Col.  Wilgus  because  it  is  one  of 
the  things  that  made  possible  the  accomplishment  of  the 
amount  of  transportation  that  had  to  be  provided  over  there  as 
the  size  of  our  army  increased.  As  yon  look  back  over  it  it  does 
not  seem  perhaps  so  difficult  a  thing  to  do.  But  imagine  being 
over  there  in  Paris  with  no  idea  as  to  what  our  army  was 
going  to  be,  and  at  the  same  time  formulate  this  instrument 
in  tremendous  detail  and  do  it  so  successfully  as  to  meet  the 
unheard  of  requirements  that  ultimately  came.  It  is  a  lasting 
tribute  to  his  genius  for  that  sort  of  thing. 

Not  long  after  that  General  Atterbury  was  called  to 
France  to  assume  command  of  the  engineering  corps  and  he 
continued  in  that  capacity  until  long  after  the  armistice.  I  lis 
problem  was  one  of  an  entirely  different  nature,  in  one  way, 
and  more  difficult,  because  the  human  element  entered  into  his 
troubles  a  great  deal  more  than  in  the  mere  providing  of  ma- 
terials for  doing  the  work.  Like  everything  else,  the  trans- 
portation corps  was  a  growth  from  nothing  in  1917  to  about 
60,000  men  in  the  fall  of  1918.  All  that  had  to  be  accom- 
plished and  the  organization  had  to  be  completed  and  per- 
fected, and  at  the  same  time  he  had  to  co-operate  and  co-ordi- 
nate his  institution  with  the  French  railways,  which  were  run 
on  an  entirely  different  system  from  anything  we  know  about 
in  this  country,  manned  by  people  who  could  not  speak  our 
language  and  very  few  of  our  men  could  speak  theirs,  and 
these  entirely  different  organizations  of  men  had  to  come  in 
daily  contact  and  had  to  co-ordinate  without  being  able  to 
understand  each  other.  And  in  addition  to  that  there  was  this 
inherent  feeling  on  both  sides,  that  each  one  of  them  knew  the 
right  way  to  do  it,  and  at  the  same  time  the  two  methods  were 
entirelv  different.  As  I  look  back  on  it  that  was  a  tremendous 
task  General  Atterbury  had  to  accomplish  and  its  successful 
accomplishment   is  a   wonderful  tribute  to  his  genius  for  organ- 
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izing  a  big  institution  and  inspiring  among  all  his  personnel 
from  t<>|>  to  bottom  this  enthusiasm  for  the  accomplishment  of 
what  we  were  there  for  and  tin'  obliteration  from  their  minds 
of  those  daily  sources  of  friction  that  might  well  have  spoiled 
the  whole  thing.  Mis  position  was  a  unique  one.  Never  such 
a  thing  had  been  done  before  in  the  world,  and  1  doubt  whether 
there  is  another  man  in  the  world  who  could  have  done  it  with 
the  success  and  the  smoothness  that  General  Atterburv  succeed- 
ed in  doing  it.  To  my  mind  that  is  the  greatest  thing  any  man 
could  do,  to  get  -^o.ooo  men.  under  the  trving  conditions  in 
which  those  men  were,  and  have  them  so  interested  in  the 
success  of  his  enterprise  that  all  the  little  things  that  look  so 
big  every  day  were  pushed  into  the  background  and  really 
accomplish    the   trick. 

As  his  principal  assistant  at  Tours  first  and  later  on  as 
his  representative  in  wdiat  we  called  the  Advance  Section,  was 
Colonel  McCrea.  And  those  three  men  1  think  have  earned  the 
gratitude  and  appreciation  of  this  country,  and  I  think 
all  of  us  who  have  grown  up  in  the  railroad  business  in  this 
country  should  feel  proud  that  this  institution  of  ours  was  able 
to  develop  three  men  that  could  go  over  there  and  in  face  of 
almost  insuperable  difficulties  build  up  a  big  organization, 
erect  locomotives  and  cars,  build  tremendous  terminal  yards, 
storage  depots  ,and  everything  of  that  kind,  out  of  nothing  and 
all  in  practically  a  year  and  a  quarter.  And  it  was  a  tremen- 
dous and  effective  machine  at  the  time  the  armistice  put  an 
end  to  it. 

At  Col.  McCrea's  suggestion  I  borrowed  from  him  this 
small  map  of  France  which  may  help  you  to  visualize  more 
clearly  rhe  railroad  situation  so  far  as  it  was  affected  by  the 
demand  of  the  American  army.  The  territory  between  the 
frontier  and  the  sea  was  divided  into  what  we  called  three 
Sections,  the  Advance  Section,  General  Pershing's  headquar- 
ters at  Chaumont ;  the  Intermediate  back  to  the  sea  shore,  and 
these  Base  Sections  scattered  along  the  sea  shore  and  at  Mar- 
seilles on  the  Mediterranean.  The  requirement  General  Per- 
shing established  was  that  at  all  times  we  should  have  in  France 
90  davs'  supplies  for  whatever  number  of  men  happened  to  be 
in  France.  The  supplies  were  distributed  among  these  three 
districts.    Advance,   Intermediate   and   Base    sections.     The  gen- 
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oral  scheme  was  this,  that  as  ships  came  in  to  these  different 
ports  the  essential  thing  was  tQ  unload  the  ships  promptly,  be- 
cause the  whole  thing  depended  on  ocean  transportation.  The 
cargo  could  he  taken  out  of  the  ship  more  promptly  than  it 
could  be  hauled  into  the  interior.  For  that  reason  these  large 
Base  Section  storage  depots  were  established  only  a  few  miles 
from  the  base  and  whatever  could  not  he  immediately  trans- 
ported into  the  interior  was  stored  there  and  they  hecame  of 
tremendous  magnitude  before  the  armistice.  Then  as  things 
could  be  transported  away  from  the  ports  and  were  not  imme- 
diately needed  in  the  advance  sections  they  were  stored  in  these 
intermediate  storage  depots.  Rase  section  Xo.  6  (Marseilles) 
was  not  used  until  July,  10,18,  because  the  naval  officers  would 
not  permit  any  transports  to  he  taken  into  the  Mediterranean 
until  July  on  account  of  the  submarines  and  then  only  under 
protest.  Marseilles  had  the  great  advantage  that  it  was  only 
about  300  miles  from  Is-sur-tille,  which  was  one  of  the  prin- 
cipal storage  depots  and  had  two  double  track  railroads 
serving  it. 

One  of  the  first  things  that  impressed  me  after  my  arrival 
over  there  was  the  difference  in  the  relation  between  officers 
and  employes  in  the  army  and  on  the  railroads  in  civil  life. 
There  are  two  prominent  features  about  that.  One  is  of  course 
that  the  men  could  not  strike,  and  another,  you  could  not  dis- 
charge anybody.  It  worked  both  ways.  It  was  interesting  to 
see  how  these  men,  realizing  that  they  were  there  for  the 
course  of  the  war,  and  they  could  not  get  away,  realized  the 
responsibility  that  was  on  them  and  put  their  shoulders  to  the 
wheel  and  did  their  very  best  in  the  face  of  very  serious  dis- 
comforts and  difficulties  of  living.  For  instance  an  amy  is 
based  on  units  of  constant  size,  25,  50  or  100  men  at  least. 
In  the  railroad  service  you  start  out  with  an  engine  crew  and 
train  crew  and  there  is  nobody  bossing  them,  and  they  had 
serious  difficulty  in  getting  food  and  lodging  along  the  line. 
At  first  we  were  not  able  to  give  the  soldiers  any  money.  Dur- 
ing the  first  stages  we  only  gave  them  rations ;  starting  them 
out  for  three  or  four  days  with  only  canned  beef  and  crackers 
a  man  floes  not  feel  very  well  before  he  gets  back.  That  was 
quite  a  serious  difficulty  at  first.  Afterwards  we  were  able  to 
do  better.     The   regulations   of  the   army   were   not  devised  for 
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operating  railroads,  and  the  regulations  did  not  fit  the  job. 
After  a  while  we  got  that  fixed  up  so  that  the  men  could  be 
given  money  to  buy  food  when  they  were  away  from  head- 
quarters. But  before  that  was  done  there  was  very  much 
grumbling.  It  interested  me  very  much  and  gave  me  a  sense 
of  great  admiration  for  the  way  in  which  these  men  took  hold, 
realizing  that  they  were  up  against  a  difficult  situation,  trying  to 
help  all  they  could  instead  of  making  all  the  trouble  they  could. 
They  did  it  in  a  most  creditable  way. 

There  were  some  regiments  of  course  that  were  selected 
soon  after  we  entered  the  war  that  were  all  railroad  men,  but 
those  regiments  as  a  rule  were  assigned  some  specific  task  dif- 
ferent from  operating  those  trains  in  a  miscellaneous  way.  We 
had  a  regiment  assigned  to  locomotive  work  that  did  most 
creditable  work.  We  had  two  big  erecting  shops,  and  they 
worked  under  tremendous  pressure  setting  up  locomotives,  be- 
cause we  could  not  possibly  have  accomplished  the  amount  of 
transportation  that  was  necessary  without  the  American  loco- 
motives that  were  sent  over  there.  First  they  were  sent  over 
entirely  knocked  down  and  they  had  to  be  assembled,  which 
was  quite  an  undertaking.  Later  on  we  had  ships  built  that 
would  take  a  locomotive  on  its  wheels  without  the  tender,  and 
that   helped  the  situation  very  materially. 

Another  very  striking  thing  to  me  was  the  difference  be- 
tween the  French  methods  of  operating  and  ours.  In  the  first 
place  they  never  knew  what  a  despatcher  was  on  a  French 
railroad.  Their  lines  were  practically  all  double  track,  and 
even  on  a  single  track  they  have  a  system  of  running  on  sched- 
ules and  with  a  regularity  that  was  very  successful.  They  had 
a  station  manager  at  every  station  whose  jurisdiction  within 
that  station  was  absolute,  not  only  for  doing  the  business  of  the 
station  but  for  the  movement  of  trains  into  and  out  of  the 
station.  That  seemed  to  us  an  impossible  way  of  running  a 
railroad,  but  the  French  people  were  able  to  do  that  for  a 
great  number  of  years  and  with  the  methods  they  had  and  the 
amount  of  business  they  had  they  did  it  very  successfully. 
When  the  order  came  for  mobilization  on  the  4th  of  August  it 
moved  with  the  regularity  of  clock  work.  They  had  for  each 
of  their  principal  lines  a  printed  time  card,  not  in  the  form  our 
time  cards  are  usually  made,  but  more  in  the  form  of  cards  in 


the  train  dajjoatcher's  nil  ice  for  making'  train  cards.  They 
would  have  marches  or  schedules  marked  down,  leaving  a 
certain  station  at  a  certain  time,  with  a  line  on  the  diagram  for 
the  whole  length  of  the  division.  Those  had  been  worked  out  in 
all  detail  years  before  the  war  started,  thinking  some  day  they 
would  have  this  war,  and  with  the  object  of  having  a  sufficient 
number  of  trains  to  move  the  soldiers  that  originated  on  that 
railroad.  And  they  tell  me  they  went  with  tremendous  regu- 
larity. They  were  able  to  accomplish  it.  as  I  look  at  the  situa- 
tion, largely  because  of  the  French  capacity  for  anticipating 
things  in  detail  in  advance  to  an  extent  we  do  not  dream  of  in 
this  country,  so  that  over  there  they  never  have  an  emergency. 
The  whole  thing  went  just  the  way  they  had  planned  it. 

You  could  not  imagine  us  doing  anything  like  that  in  this 
country.  When  we  began  to  mobilize  an  army  here  we  did 
not  know  what  state  they  were  coming  from,  much  less  the 
station  .  We  had  to  have  a  flexible  system  to  meet  the  emer- 
gency. L'p  to  the  time  we  arrived  with  our  different  ways  of 
doing  things  this  scheme  of  theirs  worked  admirably.  After  we 
got  over  there  we  began  to  get  into  difficulties.  In  the  early 
summer  of  1918  we  were  using  the  line  from  St.  Nazaire  up  to 
Tours  and  up  to  Is-sur-Tille  very  extensively,  also  the  line 
from  Bordeaux  and  the  line  from  LaRochelle.  At  St.  Nazaire 
we  were  unloading  ten  or  twelve  ships  all  the  time.  We  had 
three  of  the  schedules,  or  marches  as  they  call  them.  Three 
times  during  the  24  hours  we  could  start  an  American  train  if 
we  could  get  an  engine  and  train.  If  we  could  not  get  it  we 
had  to  wait  until  the  next  march  came.  That  did  not  look 
very  well  and  it  did  not  work  very  well  either.  We  were  using 
a  great  manv  French  locomotives  and  crews  hauling  our  Amer- 
ican stuff  and  it  was  pretty  difficult  to  get  the  cars  loaded  and 
ready  just  exactly  at  the  time  of  this  marche,  and  if  it  was 
fifteen  minutes  late  it  could  not  go  until  the  next  one.  And  if 
some  one  wanted  something  in  between  times,  it  could  not  go 
.until  the  time  arrived.'  As  the  business  increased  and  as  our 
engine  and  train  crews  increased  it  got  a  good  deal  more 
difficult.  The  engines  and  crews  were  ours  and  directed  by  our 
officers,  and  at  the  same  time  the  railroads  belonged  to  the 
French  operated  by  their  chef  du  gare  and  they  were  in  business 
not   only   militarily   but   commercially  and    we   had   to  abide   by 
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their  regulations.  It  caused  a  good  many  misunderstandings, 
particularly  because  we  could  not  get  each  other's  point  of 
view.  One  of  the  proposals  made  by  General  Atterbury,  which 
after  a  good  deal  of  discussion  was  accepted  by  the  French 
railroad  people,  was  the  putting  of  despatchers  on  some  of 
these  principal  lines.  The  one  that  was  most  congested  of  all 
was  this  one  from  St.  Xazaire  up  through  Tours  to  Is-sur- 
Tille.  Along  in  the  fall  of  1918  it  was  not  unusual  to  see  a 
train  in  every  block  along  that  railroad  of  some  400  miles,  and 
none  could  move  until  the  block  ahead  was  cleared.  We 
thought  if  there  could  be  some  supervision  such  as  a  despatcher 
exercises  under  which  a  train  would  not  be  started  out  until  it 
had  a  show  of  getting  into  the  next  terminal  it  would  increase 
the  capacity  of  the  railroad  very  materially.  Finally  tht 
French  railroad  people  agreed  to  the  installation  of  the  Amer- 
ican despatching  system  on  that  line,  but  it  was  hardly  in  oper- 
ation when  the  armistice  came.  But  it  would  have  been  ab- 
solutelv  necessary  to  have  some  plan  of  that  sort  because  under 
the  French  plan  of  working  without  despatchers  we  had  that 
line  right  up  to  the  limit  of  its  capacity,  and  at  the  time  of  the 
armistice  everybody  thought  the  war  was  going  to  continue 
until  the  next  summer  and  we  had  planned  on  doing  just  about 
twice  as  much  in  the  way  of  transportation  by  the  following 
may  as  we  were  doing  in  October,  1918. 

Another  thing  that  the  French  people  have  never  done  is 
to  get  as  much  work  out  of  the  facilities  and  locomotives  as 
we  do.  Every  locomotive  engineer  has  his  own  engine  and  if 
he  is  not  able  to  go  the  engine  does  not  go. 

Another  thing  that  impressed  all  of  us  as  being  curious  in 
the  French  way  of  running  railroads  was  that  they  never  had 
anything  at  all  corresponding  to  our  system  of  car  reports.  It 
was  like  putting  a  letter  in  the  postoffice  and  that  is  all  you 
know  about  it  until  it  gets  to  the  man  to  whom  it  is  addressed. 
It  is  surprising  with  their  own  business  how  well  it  worked  out. 
It  was  very  seldom  that  any  of  their  freight  was  delayed  ma- 
terially or  rnisrouted.  They  handled  them  entirely  by  labels 
pasted  on  the  sides  of  the  cars.  I  attribute  their  success  very 
largely  to  the  superior  quality  of  work  they  get  from  their 
ordinary  men  compared  with  the  work  our  men  give.  It 
seemed  to  be  bred  into  those  fellows  to  do  a  simple  mechanical 
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job  with  care  enough  so  they  did  not  make  mistakes.  It  is  not 
bred  into  us  to  do  that.  It  is  bred  the  other  way,  and  we  had 
to  organize  a  car  service  department  because  the  mixture  of 
the  two  systems  on  the  French  railroads  seemed  to  destroy  to  a 
certain  extent  their  accuracy  and  it  left  us  perfectly  at  sea. 
riiev  did  not  keep  a  record  of  their  car  mileage  or  locomotive 
mileage  as  we  do.  At  the  same  time  when  they  had  just 
themselves  to  deal  with  they  accomplished  most  excellent  re- 
sults. Their  final  results  of  operating  railroads  were  as  good 
if  not  better  than  ours,  but  they  did  not  do  it  with  the  econ- 
omy we  do  and  they  did  not  utilize  their  facilities  as  we  do. 
They  have  this  fundamental  difference,  that  the  price  of  labor 
is  so  much  less  than  it  is  with  us  that  they  can  afford  to  employ 
a  good  many  men  to  do  a  thing  while  we  could  afford  to  spend 
a  very  large  amount  of  money  to  eliminate  a  man.  The  conse- 
quence was  that  they  were  doing  a  great  deal  of  work  by  hand 
in  a  very  combersome  and  expensive  way,  which  they  could  not 
afford  ,if  they  had  to  pay  the  wages  we  have  to  pay.  That 
was  very  noticeable  in  the  harbors.  They  have  some  very  good 
cranes  at  some  of  their  harbors  but  only  at  the  navy  yards 
and  ship  building  plants  where  they  have  to  handle  heavy 
articles  that  could  not  be  handled  by  hand.  While  France  has 
been  a  big  importer  of  coal  for  centuries  practically  all  the 
coal  that  was  brought  into  France  from  abroad  was  unloaded 
by  hand.  It  is  all  unloaded  from  cars  by  hand.  There  wasn't 
a  hopper  car  in  the  country  and  they  don't  know  what  a  re- 
frigerator car  is.  They  have  no  refrigerating  plants.  The 
whole  scheme  of  transportation  is  on  a  fundamentally  different 
basis  from  ours  and  it  is  that  which  made  it  particularly  diffi- 
cult  for  us   to   co-ordinate  ours   with   theirs. 

Another  feature  of  the  rail  transportation  problem  over 
there  that  was  very  interesting  was  getting  the  supplies  from 
these  depots  and  regulating  stations,  such  as  Is-sur-Tille,  to  the 
troops  in  the  front  lines.  That  was  something  that  just  had 
to  be  done.  It  was  more  important  than  passenger  trains.  The 
men  at  die  front  had  no  surplus  supplies  and  it  was  absolutely 
essential  that  the  food  and  ammunition  for  those  different  units 
at  the  front  should  be  delivered  with  regularity.  They  could 
not  take  two  days'  supplies  today  and  go  without  tomorrow. 
Every  unit  in  the  combat  troops  had  to  get  a  supply  of  every- 
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thing,  fresh  meat,  vegetables,  milk,  bread,  etc.,  and  ammuni- 
tion. That  had  to  be  put  in  a  group  by  itself  and  it  had  to 
arrive  at  the  rail  head  where  the  trucks  of  each  detachment 
took  their  stuff  out  of  the  cars  at  a  regular  time.  And  that 
was  accomplished  with  almost  infallibble  regularity.  The  dis- 
tances were  not  very  long  but  the  time  was  limited.  These  cars 
were  loaded  at  the  regulating  stations  during  the  day  and  must 
be  at  these  unloading  points  at  some  definite  time  and  there 
was  no  leeway  as  to  time.  These  movements  were  sometimes 
interfered  with  by  wrecks  and  artillery  operations  and  things  of 
that  sort,  but  it  was  the  one  thing  that  had  to  be  done,  and  it 
was  done  with  remarkable  success. 

Then  beyond  the  regulating  stations  we  had  a  complicated 
system  of  narrow  gauge  railroads,  about  2-foot  gauge,  that 
were  not  managed  by  the  transportation  corps.  The  locomo- 
tives were  very  small,  with  saddle  tanks,  and  particularly  in 
handling  ammunition  they  were  very  much  better  than  motor 
trucks.  For  even  a  five-ton  motor  truck  does  not  handle  am- 
munition to  last  a  3-inch  gun  very  long.  And  they  were  also 
much  less  liable  to  serious  interruption  from  shell  fire  than 
highways.  If  a  shell  hit  a  section  of  track  the  damage  done 
could  be  repaired  very  much  more  rapidly  than  it  could  on  a 
highway.  On  a  paved  road  it  was  a  matter  of  several  hours  to 
repair  it.  These  narrow  gauge  lines  were  used  very  much 
more  extensively  by  the  Germans  than  they  were  by  us.  They 
had  those  narrow  gauge  railroads  built  in  as  permanent  a  way 
as  we  would  build  a  main  line  railroad,  ballasted  with  rock, 
and  they  used  them  almost  exclusively  for  supplies  for  the 
forces  in  the  trenches.  Ours  were  used  in  a  rather  more  tem- 
porary way.  The  sections  of  track  were  made  in  this  country, 
of  about  15  or  20-pound  rail,  with  small  steel  ties  bolted  to- 
gether; and  three  or  four  men  could  carry  a  section  of  track 
and  it  could  be  laid  on  very  uneven  surface,  and  the  mainte- 
nance in  condition  to  operate  over  was  not  as  difficult  as  it  is 
sometimes  to  keep  the  highways  in  shape. 

After  the  armistice  the  story  was  a  different  one,  of  course, 
so  far  as  we  were  concerned.  The  dotted  lines  running  from 
the  heavy  black  line  where  the  final  front  was  between  the  Ger- 
mans and  the  Allied  armies,  at  the  time  of  the  armistice  were 
railroad  lines  running  to  the  American  bridge  head  at  Coblentz 
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and  the  French  bridge  head  at  Mayence  on  the  Rhine.  We  never 
extended  the  operation  of  the  American  locomotives  or  per- 
sonnel into  German  territory  after  the  armistice-.  We  found 
that  it  was  not  necessary.  The  Germans  seemed  to  have  con- 
sidered their  railroad  service  more  as  a  part  of  the  army  than 
tlie  French  did.  The  French  drafted  their  men  from  the  rail- 
road service  just  as  they  did  from  a  store  or  factor}-.  When 
those  men  were  taken  away  their  places  were  tilled  with  old  men 
or  hoys  or  women.  In  Germany  they  seemed  to  have  pre- 
served the  personnel  of  their  railroad  organization  almost  in- 
tact. So  we  found  no  necessity  for  supplementing  the  Ger- 
mans with  any  of  our  men  or  locomotives,  but  we  did  have  to 
send  cars  for  the  movement  of  our  supplies.  We  had  about 
500,000  men  at  Coblentz  in  the  winter  after  the  armistice  and 
all  the  transportation  over  the  German  railroads  was  performed 
by  the  German  personnel  and  German  motive  power. 

Another  thing  that  may  be  of  interest.  There  was  always 
more  or  less  talk  of  the  amount  of  railroad  built  by  our  forces 
in  France.  The  general  apprehension  about  that  is  erroneous. 
The  only  real  main  line  railroad  that  we  built  is  shown  by  that 
little  dotted  line  near  Nevers.  We  built  about  seven  miles 
across  there  with  double  track  with  a  steel  bridge  over  the 
Poire  River,  a  very  heavy  piece  of  work,  but  it  seemed  advisable 
because  of  the  relief  it  gave  to  the  through  movement  along  this 
principal  line  of  communication  and  kept  it  out  of  the  Nevers 
terminal.  That  is  the  only  main  line  we  built,  practically.  But 
the  constructions  at  terminals  and  sidings  ran  into  a  tremendous 
amount  of  work.  We  had  200  miles  of  track  in  one  terminal 
alone  and  I  would  not  dare  say  how  many  acres  of  store 
houses.  There  was  no  necessity,  and  we  did  not  have  time 
either,  to  build  a  main  line  railroad  because  if  the  war  had 
gone  on  into  another  year  1  am  confident  that  with  the  intro- 
duction of  our  American  system  of  handling  trains  by  train 
despatchers  we  would  have  been  able  to  transport  all  the  sup- 
plies that  would  be  needed  with  all  of  the  lines  including  those 
from  Marseilles  that  were  used  but  very  slightly  because  the 
armistice  came  only  a  few  months  after  we  began  sending 
ships  to   Marseilles. 

<  )ne    feature   that    I   think   we  ean  look  back  to   with   most 
gratification    is   the   spirit    with    which    our    men    went   into   this 
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tremendous  undertaking,  in  view  of  all  the  difficulties  and 
handicaps  that  were  incident  to  their  working  with  the  French. 
If  we  could  have  taken  over  one  of  their  railroads  and  ran  it 
as  our  own  it  would  have  been  a  simpler  problem.  But  that 
could  not  be  done  because  the  commercial  business  had  to  be 
done  by  the  Frenchmen  and  the  French  military  necessities 
while  not  as  great  as  ours  on  these  particular  lines,  still  were  of 
importance.  The  introduction  of  our  system  of  despatching 
would  have  enabled  us  to  carry  the  load  that  was  set  out  for 
the  next  summer  if  the  armistice  had  not  intervened.  But  the 
spirit  in  which  our  men  went  into  the  thing  interested  me  more 
than  any  other  one  feature  of  it.  The  enthusiasm  and  the 
cheerfulness  with  which  they  stood  up  under  hardships  and 
difficulties  that  were  entailed  in  operating  the  roads  in  the  way 
we  had  to  do  it  made  a  very  warm  place  in  my  heart  for 
the  men. 

One  thing  I  want  to  speak  of  that  has  not  to  do  particu- 
lar^ with  transportation  in  France,  but  is  a  question  of  con- 
siderable consequence  to  our  country,  and  one  on  which  a  man 
who  has  been  in  service  over  seas  is  perhaps  privileged  to 
express  himself  and  his  opinion  freely,  is  this  movement  to 
grant  a  bonus  to  all  the  soldiers  that  were  in  our  army.  It 
seems  to  me  there  are  three  points  of  view  from  which  that 
idea  may  be  either  defended  or  opposed  (i)  on  the  basis  of  ex- 
pediency ;  (2)  on  the  basis  of  precedent;  (3)  on  the  basis  of 
principle.  Up  to  very  recently  there  seemed  to  be  very  little  op- 
position to  the  granting  of  a  bonus,  but  the  advocates  of  it  have 
said  very  little  about  the  expediency  of  saddling  upon  our 
country  at  this  time  a  very  large  expenditure  that  will  be  in- 
volved in  granting  a  bonus  to  every  one  who  was  enlisted  in 
the  army  whether  he  served  overseas  or  not.  The  wisdom  of 
any  move  of  that  sort  I  believe  to  be  determined  somewhat 
bv  expediency,  but  I  do  not  think  that  is  a  very  important 
feature.  If  it  were  a  right  thing  to  do  we  could  raise  the 
money  in  some  way  to  do  it.  Another  point  of  view  is  that  of 
precedent.  The  advocates  of  the  bonus  do  not  say  much  about 
the  precedent  feature  of  it.  But  it  seems  to  me  that  in  a  world 
where  we  should  not  be  guided  entirely  by  precedent,  it  is  at 
least  valuable  in  helping  us  to  choose  the  right  course  to  pursue. 
Centuries  ago  in  the  times  of  Alexander  and  Xerxes  and  Han- 
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nibal  and  Caesar  those  men  who  went  out  and  conducted  a 
successful  campaign  against  the  barbarians  were  permitted  to 
loot  the  countries  they  conquered,  bring  their  inhabitants  home 

and  make  slaves  of  them,  but  they  did  not  come  hack  home 
and  loot  their  own  people  and  ask  their  own  people  to  give 
them  what  they  had  been  able  to  save.  It  seems  to  me  that  a 
similar  principle  applied  at  the  time  of  our  Civil  War.  The 
men  who  served  in  the  Civil  War  certainly  submitted  to  more 
hardships  than  the  men  who  served  in  this  last  war  in  our 
army.  Those  who  were  killed  or  injured  were  provided  for  in 
one  way  or  another.  But  by  no  means  did  one  consider,  so  far 
as  I  have  heard,  giving  everybody  who  was  in  our  Civil  War 
army  a  bonus  or  a  pension  or  a  graduated  adjustment  of  pay 
or  whatever  you  may  call  it.  Fifteen  years  after  the  Civil  War 
was  over  there  were  less  than  150,000  soldiers  drawing  pen- 
sions and  a  little  over  100,000  widows  drawing  pensions.  And 
we  had  in  our  armies  in  the  Civil  War  about  half  as  many  men 
as  we  had  in  the  last  war.  Fifteen  years  afterwards  less  than 
150.000,  10  per  cent,  of  the  soldiers  were  being  pensioned  and 
they  were  being  pensioned  because  of  injuries  or  sickness,  they 
were  not  being  handed  out  a  gratuity.  It  seems  to  me  those 
two  reasons  make  it  debatable,  at  least,  whether  a  bonus 
should  be  granted  to  all  of  these  men. 

The  matter  of  principle  is  the  one  that  should  govern  our 
Congress  and  our  government  and  our  country  in  this  regard. 
Among  all  the  men  I  have  talked  with  on  the  other  side  I 
never  heard  the  question  mentioned  while  the  soldiers  were  in 
France.  I  have  talked  with  fellows  who  had  lost  legs  and  had 
been  gassed  and  had  been  incapacitated  in  all  sorts  of  ways,  and 
I  never  heard  the  question  mentioned.  I  am  one  of  those 
who  feel  that  this  country  can  not  do  too  much  for  those  who 
were  wounded  or  who  are  sick  or  whose  families  were  left  in 
need.  The  country  has  been  a  little  slow  in  getting  that  ma- 
chinery going  but  the  intent  has  always  been  to  take  generous 
care  of  everv  one  who  suffered  from  illness  or  casualty  due  to 
his  service  in  the  army.  And  now  that  the  machinery  is  work- 
ing so  well,  we  are  spending  about  $500,000,000  a  year  taking 
care  of  men  who  were  injured,  and  no  one  would  criticise 
that  expenditure.  If  it  took  twice  or  five  times  that  much,  this 
countrv  can  not  spend  too  much  money  to  take  the  best  of  care 
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of  everybody  who  went  over  there  and  was  killed  or  wounded 
or  his  health  shattered.  But  to  hand  out  to  some  of  those 
fellows  who  never  went  overseas,  even,  hut  who  went  into 
camp  and  were  well  fed  and  well  clothed  and  benefited  by  train- 
ing", a  small  sum  of  money  they  know  in  their  hearts  is  not  due 
them,  is  debasing"  to  their  character  and  an  affront  to  their 
patriotism.  Do  you  suppose  any  one  would  have  gone  into 
the  service  more  freely  if  he  had  known  that  he  was  going  to 
get  $500  or  $1,000  as  a  gratuity?  They  could  not.  You  never 
saw  a  big  bunch  of  young  fellows  so  keen  to  do  what  was  set 
before  them  as  those  boys  in  France.  You  could  not  buy  that 
sort  of  thing,  and  it  is  an  insult  to  offer  them  a  little  money  for 
doing  what  they  went  to  do.  If  we  start  this  scheme  of  paying" 
these  men  simply  because  they  went  over  and  did  the  highest 
duty  that  was  in  front  of  them  we  are  striking  a  blow  at  the 
foundation  of  the  greatness  of  this  country.  Those  boys  all 
came  back  unhurt.  They  did  not  suffer  as  thousands  of  men 
did  in  Western  Pennsylvania  years  ago  in  hewing  the  country 
out  of  the  wilderness  or  crossing  the  Rocky  Mountains  in  win- 
ning the  west.  Thev  did  it  from  a  spirit  of  loyalty,  to  make 
this  country  a  race  of  self-supporting",  vigorous  men.  And  I 
am  glad  to  see  our  new  Senator  from  Pennsylvania  throwing 
his  influence  against  this  idea  of  granting  a  bonus  to  men  that 
know  in  the  back  of  their  heads  that  they  do  not  deserve  it.  T 
thank  you. 

PRESIDENT:  If  anyone  wishes  to  ask  any  questions. 
Colonel  Nutt  has  kindly  consented  to  answer  them  as  far  as  he 
can.  If  not  I  will  ask  Mr.  Gilg  to  favor  us  with  another 
selection  on  the   piano. 

Another  selection  was  then  rendered  by  Mr.  Gilg  of 
which  the  Club  showed  its  appreciation  by  applause. 

Upon  motion,  a  rising  vote  of  thanks  was  carried  out  by  the 
Club  in  appreciation  of  the  talk  presented  by  Col.  Nutt. 

There  being  no  further  business,  upon  motion  the  meeting 
adjourned. 

J.   D.  CONWAY,   Secretary. 
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JOSEPH  P.  GROVE 
Died  December  22nd,   192 1. 
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American    Railway    Association    as    "Grade    B,"    in    June,    1920 

USED  TODAY  WHEREVER  RAILROADS   ARE  OPERATING 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

General    Olliee    &   Worki,    JERSEY    CITY,    N.   i. 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.        Peoples  Gas  Bldg..  Chicago 


v%OFFlCIAb         PROCEEDINGS    A^        "W\ 

—  OF  »*w  '   J)&Jf        M 


Steel  Car  Forge  Company 

=  Pittsburgh,  Pennsylvania  = 

PORGINGS 


FOIv*     SALE 


FOR    SALE 


Shippers    Freight    Service 

Tracing— Rates  -Claims  -Exports 
Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co.  I  Pittsburgh  | 


Phone  Grant 
3371-2-3 


Graham  Nut  Company 

PITTSBURGH,   F»A. 

MAMIFArTURFRS  OF 


Hot  Pressed  Nuts,  Cold  Punched  C.  &T,  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sate 


ABCOCK  WATER 
iAUCE  PROTECTOR 


The  Babcock  Water  Guage  Protector,  efficient, 
safe  and  reliable. 

All  parts  easily  accessible,  easy  to  clean  and  take 
apart,  but  cannot  be  blown  off..  Will  outlast  sev- 
eral ordinary  guages. 

A  sample  Babcock  Protector  will  be  sent  on 
approval  to  any  responsible  railroad  official. 

Write  for  our  booklet  and  an  estimate  on  youi 
requirements   today. 


MANUFACTURED      BY 


Joh\ 


[NY 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of   Freight  and   Passenger  Equipment. 


Davis   "Solid  Truss"   Passenger   Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales    Office,    Frick    Building  Annex,  Pittsburgh,  Pa. 


* 


WV  k< 


THE 


cnuLD^5|Mp|  FX 5Y5TEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 

CHICAGO,   ILL.  DEPEW,   N.   Y. 


CLOSE    CORNER 
DRILL 


^  POWER  IN  CLOSE  QUARTERS 


No.  8 — Capacity  1%  inches 
No.  9 — Capacity  3       inches 

Designed  for  use  in  those  hard-to-get-at  places 

which   cannot    be    reached    with   an 

ordinary     center  spindle  drill 

INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,  Philadelphia,  Pittsburgh,  Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 
Pittsburgh,     -     -     Pa. 


NA  TIONAL  wch\rel  COMPANY 

MANUFACTURERS    OF 

"STAR  SPECIAL" 


Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Offices . 

Rochester,     N.     Y.         Pittaburfh.     Pa.  PLTTS5U?G^i   PA 

_  _       .  '  New   York   Office: 

Say  re.    Pa.  Cleveland,    O.  ^«    WEST    S4th    STRKK7 

New     York    City.    N.     Y.  Phila.     Office: 

806    FRANKLIN     BANK     BLDQ 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
ec     FOUNDRY    COMPANY 

30  Church  St..  New  York 
332   So.   Michigan  Ave.,   Chicago  cr^ttEiiooga.   Tenn. 


MAHRVEL    Calorizors,    burning    oil    or    gas,    will 
solve  any  heat  treating  problem. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK,  ILL.  EAST    ST.    LOUIS,    ILL. 


This  Space  Por  Sale 


ESTABLISHED     18S4 


JAPAN  OIL] 


SIPE'S   JAPAN  OIL 


kJflWfs  B .SK*  &  C0A 


"STREN8THENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 
IN  DAILY  D8E   BY  ALL  THE  LEADING  PAILROADS   IN   THE   I'N.'TED  STATES 


MANUFACTURED      ONLY     BY- 


Chicago  ill.  JAMES  B.  SIPE  &  CO,  Pittsburgh,  pa. 


LOGOtoOTIVE  BLOW-OFf 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  bo&rd  while  running. 


HOMESTEAD, 


A  catalog  or  call  by  Represemtativ* 

for    the   aiking.     0     0     0     0     0 

Romesteail  Valve  M|.  Co., 

Works:  Homestead,    Pittsburgh,  Pa 


=:  FARLOW  DRAFT  ATTACHMENT : 


,  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For \  or 

FRICTION     DRAFT    GEARS 


THE  T.  H.  SYMINGTON  CO. 


New  York 


Chicago 


Baltimore 


Rochester 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTERED 

THE   IDEAL   PAINT  OIL 


B.  C. 
SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office, 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH,  PA. 


Patented  April  23,  1918 


SCHAEFER      TRUCK     LEVER      CONNECTIONS 

For  Freight,   Passenger  and  Engine  Tender  Equipment 

In    use    on   38    Railroads,   including   the   largest    Railroad* 
in   the   Country. 


Schaefer   Truck    Lever    Connections   are    maac    irom   o'Xf 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    wefcv 

We   carry   in    stock   lengths    from   2    ft.   6   in. 
to   3   ft.   6  in.,   progressing   in   Vz-'m.   changes. 

Write  for  Descriptive  Literature 


SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA, 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
— «|  requirements  at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they   are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  ,>:nf>H,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  Tor  Sale 


co*r 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See   Circular   Notice   1069) 

Westin^house 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet  3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or   direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /lA#\  EAST  PITTSBURGH 

Large  American  Cities  V-esss-)/  PENNSYLVANIA 


BALDWIN  SERVICE 
IS  COMPLETE 

One  of  the  most  important  features  of  Baldwin  Service  is  our 
ability  to  manufacture  and  forward  to  destination  duplicate 
and  repair  parts  to  keep  locomotives  in  good,  serviceable 
condition. 

Now  is  the  time  to  send  orders  for  all  parts  necessary  to 
repair   bad-order   locomotives. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh  Representative:  E.  Converse  Peirce 
279   Union   Arcade    Building 


Security 
Sectional  Arch 


Makes    staybolt   inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small   brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special   catalogue. 


Machine  Tools 

FOR    LOCOMOTIVE,    CAR   AND 
RAILROAD    REPAIR     SHOPS. 

Also  complete  machine  tool  equiv 
ment  for  general  machine  shop  »> 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,    and   steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 
Catalogues  on  request 

General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


Flannery  Specialties 


F.B.C.  FLEXIBLE  WELDED  STAYBOLTS 
TATE  FLEXIBLE  THREADED 

STAYBOLTS 
REALOCK  NUTS 
FORGED  CROWN  STAYS 


Write   for   Bulletins 

Flannery  Bolt  Company 

VANADIUM    BLDG., 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY    NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-SpiHer  Manfg.  Corporation 

W.  B.   LEACH,  President. 

OFFICE    AND    WORKS:  T        G       PLATT 

383      DORCHESTER     AVENUE  __.  _  ., 

so     boston,    mass  Vice    President 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Gbmpany, 

NewYor,k  Franklin.  Pa.  Chicago 

»  and  offices  in  principal  cities  • 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE   HASTINGS 

FOR  THE  RAILS  0 AD  AND 

CAR  COMPANY  TRADE. 

FEATURES 


Superior 
Quality 


Expeditions 
Delivery 


Consistent 
Price 


INDEX-ADVERTISERS. 


NAME  Page 

American      Arch      Co viii 

American     Brake     Shoe     &     Foun- 
dry    Co iii 

American     Locomotive     Company.        vi 

Baldwin     Locomotive    Works viii 

Ball    Chemical    Co v 

Brady    Brass    Co Front    Cover 

Chicago    Railway    Equipt.     Co....      xiii 

Davis    Brake    Beam    Co i 

Flannei  y     Bolt     Co x 

Fort    Pitt    Malleable    Iron    Co xi 

Galena-Signal     Oil     Co xi 

Gould     Coupler    Co ii 

Graham    Nut    Company ...  Front    Cover 

Homestead     Valve     Mfg.     Co iv 

Hunt-Spiller      Mfg.      Corporation.  x 

Independent    Pneumatic    Tool    Co.         ii 

Johns-Manville    Co.,    H.     W xvi 

Johnson      Bronze      Co i 

Joliet     cnilway     Supply     Co xvii 

Lent    Traffic    Co Front    Cover 

Locomotive    Stoker    Co xv 
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McConway    &    Torley    Company..       xv 
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Sipe,    James    B.,    &    Co iv 
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Steel    Car    Forge    Co Front  Cover 
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Vapor    Car    Heating    Co.,   Inc xviii 

Westinghouse   Air   Brake   Co xvii 

Westinghouse   Electric  &  Mfg.    Co.     vii 


SH 


The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 


r 

t 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 


___ — -----  -—  ~ -*="' 


Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 

STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


NEW  YORK    -     - 
CHICAGO     -     -     - 
RICHMOND,  VA. 
LOUISVILLE,  KY., 


50  Church  Street 
Fisher  Building 

Mutual  Building 
42  Todd  Building 


OFFICIAL    PROCEEDINGS 

OF 

The  Railway  Club  of  Pittsburgh 


Organized    October    18,    1901. 


Published    monthly,   except   June,   July   and   August,    by   The    Railway    Club   of 

Pittsburgh,    J.    D.    Conway,    Secretary,    515    Grandview    Ave.,    Pittsburgh,    Pa. 

Entered   as    Second    Class    Matter    February   6,    1915,    at    the    PostofTice   at    Pittsburgh, 
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OFFICERS   FOR   1921-1922 

President 

SAMUEL    LYNN, 

M.   C.   B.;   P.   &  L.   E.   R.   R., 

McKees    Rocks,    Pa. 

First    Vice    President  Second  Vice  President 

D.    F.    CRAWFORD,  GEORGE    D.    OGDEN, 

Vice    President,    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania     System, 

Pittsburgh,   Pa.  Pittsburgh,  'Pa. 
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Executive    Committee 

L.   H.   TURNER,    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.    Co.,    Pittsburgh,    Pa. 

U.   J.    REDDING,   Asst.    Supt.    M.    P.,    P.    &   L.    E.   R.    R.    Co.,    McKees   Rocks,    Pa 

F.    R.    McFEATTERS,    General    Supt.,    Union   R.    R.    Co.,    East    Pittsburgh,    Pa. 
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T.    G.    CODE,    Pittsburgh,    Pa. 

D.  M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa. 
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Finance    Committee 
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Membership    Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MINNICK,   Asst.    General    Manager,    P.    &   L.    E.    R.    R.,    Pittsburgh,    Pa. 
H.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.    A.    RALSTON,   Mechanical   Engineer,   Union   R.    R.,    Pittsburgh,    Pa. 
W.   J.    MURPHY,    General    Boiler    Foreman,    Pennsylvania    System,    Pittsburgh,    Pa. 
L    L.    CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 
A.    D.    CHITTENDEN,    Supt.    Transportation,    B.    &   L.    E.    R.    R.,    Pittsburgh,    Pa. 
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E.  EMERY,   Railway   Supplies,    Pittsburgh,    Pa. 

HENRY   F.   GILG,   Sales  Manager,   Penn  Iron  &  Steel   Co.,   N.   S.,   Pittsburgh,   Pa. 

Reception   Committee 

F.  H.   FRESHWATER,  Chief  Draftsman,   Pressed  Steel  Car  Co.,  McKees   Rocks,   Pa. 
J.    L.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
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E.    V.   WILLIAMS,   Supt.    Motive   Power,    B.   R.    &   P.    Ry.,   DuBois,    Pa. 

H.    M.   WOLF,   Road    Foreman   of  Engines,   P.   &   L.    E.   R.   R.,   Youngstown,    Ohio. 
S.   E.   VAN  VRANKEN,   Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,    Pa. 

Subject   Committee 
JOHN    F.    LENT,    President,    Lent   Traffic   Co.,    Pittsburgh   Pa. 
CHAS.    ORCHARD,   Traffic    Department,   Carnegie   Steel   Co.,   Pittsburgh,    Pa. 
lOHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
"WM.   J.   KNOX,    Mechanical   Engineer,   B.   R.   &  P.   Ry..   DuBois,   Pa. 

E.  B.    DeVILBISS,    Master   Mechanic,    Pennsylvania   System,    Pittsburgh,    Pa. 

Past     Presidents 

I     H     McCONNELL    October,        1901,   to   October,   1903 

L     H.   TURNER    November,   19(W,   to   October,   1905 

F     H|    STARK November,   1905,  to   October,   1907 

*H     W.    WATTS    November,   1907,   to  April,         1908 

D.    J.    REDDING     November,   190S,   to   October,   1910 
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F.    J.    LANAHAN     November,   1920,  to   October,   1921 

* — Decaesed.  

Meetings     held     fourth     Thursday    of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
MARCH  23,   1922. 

The  meeting-  was  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  P.  M.,  Vice- 
President  D.  F.   Crawford  in  the  chair. 

The    following  grentlemen   registered. 
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Adams,   W.   A. 
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Christy,    F.    X. 
Connell,   Wm.    H.,   Jr. 
Crawford,    D.    F. 
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Ellis,  H.  T. 
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Fults,  J.  H. 
Galinis,    f.   W. 


Gammiere,  E.  J. 
Gibson,   G.   A. 
Goda,   P.   H. 
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Grieve,  \V.  F. 
Gross,   Chas. 
1 1  ale,   Chas.   E. 
Hansen,  Wm.  C. 
Harger,    M.   L. 
Harris,   John    P. 
Haynes,  J.   E. 
Henry,   C.   L. 
Hindman,  S.  M. 
Hoffman,    C.    T. 
Hood.    1.    M. 
Howe,  C.   A. 
Howe,  D.  M. 
Huchel,  Wm.  J. 
Hussong,  A.  C.,  Jr. 
Jungbluth,   Adolph 
Kaiser,  R. 
Kelly,    Harry    S. 
Kelly,  Leo  J. 
Kindle,    W.'F. 
King,  J.   \\\,  Jr. 
Kirkpatrick,   H.   F. 
Kranse,   Harry  A. 
Kummer,  Jos.   H. 
Lake,  Albert  H. 
Lanahan,  J.  S. 
Lanning,  J.  Frank 
Lauderbaugh,  H.  B. 
Laughner,    C.    L. 
Laurent,  G.  F. 
Long,   H.   P. 
Matchett,   H.   K. 
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Meeker,    II.    B. 
.Millar,   C.    W. 
Miller.  G.    M. 
Milliken,   |. 
Mitchell.  'John    H. 
Montgomery,    I.   I,. 
Moore,   1).  <  )." 
Mover,  ( >scar  O.  A. 
Murphy,  W.    I. 
McCloskey,  J."  C. 
McDermitt,  E.  E. 
McDowell,    I).    W. 
McGregor,   D.   C. 
McKee,  S.  Frank 
McMurray,   C.   H. 
McNultv,  F.  M. 
O'Brien,   M.   J. 
Ogden,  Geo.   D. 
Olsson,  N.  A. 
Orchard,   Chas. 
Partington,   J.  A. 
Rabold,   W.   E. 
Reeve,  Geo. 
Revnolds,  D.  E. 
Rhoads,  G.  A. 
Rick,   R.   C. 
Rimmel,  C.  C. 
Ritts.   Wm.    H. 
Robinson,   R.    S. 
Rogers,   John  W. 


Ryan,  D.  \Y. 

Saltic,   Thos. 
Sattley,  E.  C. 
Saxer,    I  larry 
Searles,    E.   J. 
Severn,   A.    B. 
Shannon,   David  E. 
Smith,   W.    L. 
Smythe,  W.  C. 
Speir,  Win.  S. 
Stark,   F.   H. 
Steigerwald,.  H. 
Stevens,   L.   V. 
Straub,   W.    C. 
Taiclet,  John  A. 
Ternent,   H.   J. 
Thiele,   Chas.   F. 
Tracey,  J.  B.  A. 
Trueblood,   H.  J. 
Tucker,  J.  L. 
Tummon,   J.    H. 
Tutwiler,  L.   H. 
Unger,  J.  S. 
Walther,   G.  C. 
Walter,   W.   A. 
Warfel,  J.  A. 
Watson,   John 
White,   A.   B. 
Woodbridge,   H.   C. 
Wright,  John  B. 


VISITORS 


Abel,  W.  H. 
A'Hearn,  Thos.  F. 
Beck,   J.    C. 
Boyler,  Jesse   P. 
Brown,   A.   W. 
Campbell,   C.   C. 
Connor,   E.   J. 
Connor,  L.   D. 
Costin,    T-    H. 
Crawford,  A.  B. 
Focht,  Nevin  S. 
Fulton,  Robt.   M. 
Fults,  J.  J. 
Handy,  Jas.  O. 
Hanhauser,   A.   J. 

Zinsmeister, 
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Howe.   W.    C. 
Jex,  W.  A. 
Kasnitz,   J.    J. 
Laughlin,  W.   H. 
Miller,  L.  B. 
Moody,  E.  H. 
Montgomery,   W.    F 
McGregor,   S.    S. 
Ramsey,    Wm.    M. 
Rice,  A.  G. 
Schaffer,  E.  J. 
Sisson,  L.  B. 
Sleeth,   S.   D. 
Wibner,  A.  J. 
Zinsmeister,    R.    J. 
Theo. 


The  call  of  the  roll   was  dispensed  with,  the  record  of  at- 
tendance being  had  through  the  registration  cards. 

The   reading  of   the   minutes   of   the  last  meeting   was   dis- 
pensed  with  as  they  are  to  appear  in  printed  form. 

The    Secretary    read    the    following  list   of   applications    for 
membership. 

Anderson.  G.  S.,  Foreman.  Pennsylvania  System.  Box  19, 
Pennsylvania  Station.  Pittsburgh.  Pa.  Recommended  by 
C.  G.  Skuce. 

Braun,  Frederick  R.,  Gang  Foreman,  Power  Plant,  Pennsyl- 
vania System,  132  Julius  Street,  Pittsburgh,  Pa.  Recom- 
mended by  J.   L.   Cunningham. 

Brill.  Bernard  A.,  Stockman,  Pennsylvania  System.  2122  East 
Street,  X'.  S.,  Pittsburgh.  Pa.  Recommended  by  C.  B. 
Gray. 

Brown,  E.  W.,  Loco.  Engr.,  P.  &  L.  E.  R.  R.,  604  Knox  Ave- 
nue.  Monessen,   Pa..     Recommended  by   S.   A.   Damore. 

Corns,  A,  Power  Clerk,  Western  Pennsylvania  Division,  Penn- 
sylvania System,  206  Pennsylvania  Station,  Pittsburgh,  Pa. 
Recommended   by  J.   P.    Cunningham. 

Daley,  John,  Conductor,  P.  C.  &  Y.  Ry.  Co.,  McKees  Rocks, 
Pa.     Recommended  by  E.  L.   Harney. 

Ellis.  A.  R.,  Gen.  MgT.,  Pittsburgh  Testing  Laboratory.  P.  O. 
Box   1 1 15,   Pittsburgh,   Pa.     Recommended  by  J.   Milliken. 

Hartshorn,  E.  F.,  Gang  Fore.,  Pennsylvania  System,  70263/2 
Bennett  Street,  Pittsburgh,  Pa.  Recommended  by  C.  G. 
Skuce. 

Hays,  J.  Leo..  R.  F.  of  E.,  P.  C.  &  Y.  Ry.  Co..  200  Mary 
St..   Carnegie,   Pa.     Recommended  by   E.   L.   Harney 

Jenny,  G.  Y\\.  Gang  Fore.,  Pennsylvania  System.  1152  Browns- 
ville Road.  Carrick.  Pa.     Recommended  by  C.  G.  Skuce. 

Jones,  John  H..  Gang  Fore.,  Pennsylvania  System,  308  Carver 
Street.  Pittsburgh,  Pa.  Recommended  by  J.  L.  Cunning- 
ham. 

Lauderbaugh,  Harve  B.,  Salesman,  Pittsburgh  Testing  Labora- 
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iory,  7U1  and  Bedford  Avenues,  Pittsburgh,  Pa.  Recom- 
mended 1>\   J.   Milliken. 

Miser,  C.   II..  Cashier.   P.  C.  &   Y.   Ry.,   R.   F.   I).  No.    I,  Corao- 
])olis.  Pa.    Recommended  l>v  E.  L.   Harney. 

"Nail,  R  M..  Trin.  Asst.  Engr.,  P.  &  W.  Va.  Ry.,  439  Wabash 
Bldg.,  Pittsburgh   Pa.     Recommended  by  R.  L.  Barrett. 

Newman,  John  I\,  Storekeeper,  Pennsylvania  System,  6555 
Shetland  Avenue,  Pittsburgh,  Pa.  Recommended  by  J. 
L.  Cunningham. 

Niitt,  Col.  II.  C,  Pfes.  &  Gen.  Mgr.,  Monongahela  Railway 
Co..  Century  Bldg.,  Pittsburgh,  Pa.  Recommended  by  T. 
D.  Conway. 

Oakley,  Philip  A.,  Gang  Fore.,  Pennsylvania  System,  748  Napo- 
leon Street,  Johnstown.   Pa.     Recommended  by  C.   B.  Gray. 

Smith,  R.  H.,  Chief  of  Tariff  Bureau,  Pennsylvania  System, 
802  Chamber  of  Commerce  Bldg.,  Pittsburgh,  Pa.  Rec- 
ommended by  R.  C.   Kegel. 

Tozer,  R.  J.,  Gen.  Agt.,  Northern  Pacific  Rwy..  518  Park 
Bldg.,   Pittsburgh,    Pa.      Recommended  by  J.   M.   Morris. 

Wiesemann,  Harry  G.,  Gang  Fore.,  Pennsylvania  System,  750 
Franklin  Street,  Johnstown,  Pa.  Recommended  by  J.  L. 
Cunningham. 

VICE-PRESIDENT:  As  soon  as  these  applications  have 
been  approved  by  the  Executive  Committee,  the  gentlemen  will 
become  members  upon  payment  of  the  year's  dues. 

Announcement  was  made  of  the  death  of  Mr.  J.  McF. 
Easton,  Superintendent  of  Machinery  and  Equipment,  Pitts- 
burgh  Spring  &   Steel   Company,   died  June   11,    1921. 

VICE-PRESIDENT:  Appropriate  memorial  will  appear  in 
the  Official   Proceedings  of  the  Club. 

There  being  no  further  business,  Dr.  John  S.  Unger, 
Manager  Central  Research  Bureau,  Carnegie  Steel  Company 
presented  the  paper  of  the  evening  entitled  : 
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"IRON,  THE  MOST  IMPORTANT  METAL  IN 
THE  WORLD." 


By  Dr.  John  S.  Uxger 

Early  History  and  Discovery 

The  discover)-  and  use  of  Iron  in  one  of  its  common  forms 
as   Wrought   Iron  or  Steel  is  shrouded   in   remote  antiquity. 

It  is  probable  that  the  four  common  metals,  as  Iron,  Cop- 
per, Lead  and  Tin.  were  produced  by  man  very  soon  after 
he  discovered  and  began  to  use  fire.  The  rarer  and  more 
valuable  metals ;  such  as  gold  and  silver,  occurring  in  the 
metallic  state  and  not  requiring  a  fire  for  their  reduction,  were 
probably  known  at  an  earlier  date.  In  the  Bible  in  the  second 
Chapter  of  Genesis  mention  is  made  of  Gold,  while  Iron  is 
not  mentioned   until  we  reach  the   fourth  chapter. 

Some  writers  are  unwilling  to  admit  Iron  was  made  by 
primitive  man.  In  an  article  before  the  British  Iron  and  Steel 
Institute,  the  author  points  out  that  Iron  is  of  modern  origin 
and  the  early  supplies  of  iron  were  obtained   from  meteorites. 

This  author  calls  attention  to  the  many  legends  of  the  an- 
cients, claiming  Iron  came  from  heaven,  and  attempts  to  show 
that  meteorites  falling  from  the  sky  with  a  rush  of  fire  and 
a  loud  noise  would  so  impress  primitive  man  as  to  cause  him 
to  believe  it  was  an  act  of  some  God  the}-  worshipped,  who 
lived  in  the  sky. 

He  further  tries  to  show  the  peculiar  markings,  figures, 
or  striations  on  the  famed  Damascus  sword  blades  were  simply 
the  Widmanstatten  figures  observed  in  all  meteorites,  caused 
by  the  difference  in  appearance  of  the  two  metals,  nickel  and 
iron,   of   which   they  are  composed. 

According  to  this  authority,  Iron  used  before  1200  B.  C. 
was  obtained  from  these  sources,  meteorites,  by  chance  pro- 
duction of  a  camp  fire,  a  flash  of  lightning,  or  a  forest  fire. 
However,  we  have  at  Delhi  in  India  a  wrought  iron  column. 
which  from  the  inscription  cut  into  the  metal,  archaeologists 
have  determined  its  age  to  date   from  900  B.   C. 

As  an  example  of  early  iron  it  is  remarkable,  being  a  piece 
which   is  considered  quite  large  even  at  the  present  day.     This 
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Column,  which  is  almost  3000  years  old,  is  24  feet  long,  21 
feet  above  the  foundation,  [6  inches  in  diameter  and  weighs 
over  13,000  pounds.  This  column  is  in  a  fair  state  of  pre- 
servation, showing  the  Iron  Workers  of  India  possessed  great 
skill  in  making  iron  in  large  masses  and  forging  it  into  shape. 
Such  a  feat  is  envied  by  many  of  the  modern  iron  manufac- 
turers of  today. 

Since  it  is  very  difficult  to  prove  early  traditions  or  legends, 
I  too  have  a  story  to  tell,  which  1  believe  is  not  alone  possible, 
hut  probable.  This  story  is  based  on  about  the  same  evidence 
that  most  of  the  writers  on  this  subject  have,  which  is  a  guess 
at  probabilities.  1  believe  I  should  be  allowed  an  equal  license 
and  will  tell  you   my  story. 

When  Adam  and  Eve  were  expelled  from  the  Garden  of 
Eden,  they  and  their  numerous  family,  the  older  bovs  being 
Cain  and  Abel,  journeyed  along"  the  Euphrates  river,  pitch- 
ing their  camps  where  fuel,  food  and  water  were  plentiful. 
They  would  remain  in  a  certain  locality  for  months,  or  even 
years  at  a  time,  depending  on  the  abundance  of  game,  fish, 
fruit,  or  any  grass,  grain  or  vegetables  which  Cain,  who  was 
a  farmer,  could  raise. 

Having  camped  for  many  months  along  the  river  where 
the  soil  contained  iron  or  was  of  an  iron  ore  character,  and 
having  kept  a  large  camp  fire  going  at  one  point  for  a  long 
time,  exhausting  the  adjacent  wood  supply  used  as  a  fuel, 
Adam  decided  it  was  time  to  move  to  a  new  locality.  Moving 
those  days  being  a   simple  matter. 

The  next  morning  after  breakfast  as  Adam  shouldered 
his  pack,  Eve  following  along  behind  him  loaded  with  primi- 
tive cooking  utensils,  he  stopped  and  called  back  to  his  sons. 
Cain  and  Abel,  and  to  his  grandsons  to  be  sure  and  put  out 
the  fire  before  they  left  the  camp.  The  grandsons  commenced 
carrying  water  to  put  out  the  fire  and  boy  like  stirred  up  the 
coals  with  sticks,  when  one  of  Cain's  sons,  Enoch,  found  a 
heavy  lump  among  the  ashes  which  he  thought  was  a  stone, 
but  was  surprised  to  find  it  was  of  irregular  shape  and  verv 
heavy.  His  curiosity  was  aroused  and  he  raked  it  out  of  the 
ashes  and  carried  it  on  the  end  of  his  stick  to  the  river,  cool- 
ing it  off  in  order  to  examine  it.  He  was  impressed  by  its 
weight  and  by   the   fact  he   could  not  break   it   when  lie  threw 
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it  forcibly  on  the  rocks  as  was  his  custom  in  breaking  small 
stones.  He  also  found  it  to  be  very  hard,  so  hard  he  could 
scratch  the  rock  with  a  sharp  corner  of  it. 

He  showed  it  to  his  father  Cain,  who  with  the  superior 
manner  of  most  fathers,  promptly  pronounced  it  a  stone  of 
some  kind,  but  on  attempting"  to  break  it  open  he  was  unable 
to  do  so.  Cain  then  put  it  into  the  fire,  and  when  it  became 
red  hot,  pounded  it  between  two  stones,  hoping  to  break  it, 
but  to  his  surprise  it  was  malleable  and  pounded  out  into  a 
wedge  shaped  piece  somewhat  like  a  rough  axe.  After  pound- 
ing and  heating  it  a  few  times,  he  decided  it  acted  very  differ- 
ently from  a  stone.  He  then  cooled  it  in  water  for  further 
examination.  When  cold  it  was  a  hard,  unbreakable  material 
stronger  than  a  rock.  He  believed  it  might  make  a  good  axe 
for  cutting  wood,  and  after  tying  a  piece  of  wood  to  it  for 
a  handle  he  used  it  as  an  axe,  it  proving  to  be  the  best  axe 
he  had  ever  owned. 

In  this  story  we  have  all  the  essentials  of  the  manufacture 
of  steel ;  an  Iron  Ore  and  a  hot,  prolonged  fire,  producing  a 
regulus  of  steel.  This  steel  was  reheated  and  forged,  after- 
wards quenched  in  water  to  cool  it.  Here  is  the  birth  of  the 
metal  Iron,  showing  its  reduction  by  fuel,  the  subsequent  forg- 
ing operation  and  finally  the  heat  treatment,  combining  every 
essential  of  the  modern  steel  industry. 

Common  Kinds  of  Iron 
The  metal  iron  exists  in  the  arts  in  three  common  varieties, 
Cast  Iron,  Wrought  Iron  and  Steel.  Absolutely  chemically 
pure  iron  is  unknown,  as  it  is  practically  impossible  to  produce 
such  material.  Iron  is  usually  found  combined  with  many 
other  elements,  the  principal  and  the  one  affecting  its  proper- 
ties most  strongly  being  Carbon.  When  Iron  contains  very 
little  Carbon  it  is  soft  and  ductile  and  can  be  easily  bent  and 
welded  and  is  called  Wrought  Iron.  Iron  containing  one  ounce 
Carbon  to  ioo  lbs.  of  Iron  is  a  soft,  ductile  material,  almost 
like  wrought  iron,  while  that  containing  from  i  to  i^j  lbs.  is 
hard  steel  such  as  can  be  tempered  and  made  into  springs,  files 
or  knives.  When  the  Carbon  is  raised  to  from  2x/i  to  4  lbs. 
for  every  100  lbs.  of  Iron,  the  metal  can  not  be  forged,  but 
must  be  cast  in  a  mold   from   a  molten  condition  to  obtain  the 
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desired   shape.     This   variety   is  called  Cast    [ron,  which   is  the 
raw  material  used  in  the   [ron    foundries. 

A.MOUNT   pB    IkoX     PRODUCED    AND    THE    METHODS    I'sKl) 

To  make  a  pound  of  cast  iron,  which  is  the  starting  poinl 
for  the  making  of  either  wrought  iron  or  steel,  we  require  in 
present  day  practice  2  lbs.  of  Iron  Ore,  1  lb.  of  cuke.  '2  lb. 
of  limestone  and  4 '  ..  lbs.  OT  60  cubic  feet  of  air.  When  these 
materials  are  properly  mixed  and  put  through  a  Blast  Furnace 
we  obtain  one  pound  of  Pig  Iron,  '>  pound  of  slag  and  6lA 
pounds  of  gases. 

Cast  or  Pig  Iron  is  converted  into  Wrought  Iron  or  Steel 
by  removing  the  excess  Carbon  it  contains.  This  is  accom- 
plished in  the  Puddling  Furnace  when  making  Wrought  Iron, 
and  by  the  Bessemer,  Open  Hearth  or  Electric  Furnace  Pro- 
cesses when  making  steels.  The  Crucible  Process  of  steel  mak- 
ing is  simply  a  melting  down  of  very  pure  Wrought  Iron  or 
Low  Carbon  steel  in  a  crucible  and  adding  the  necessary  ma- 
terials to  purify  and  bring  the  product  to  the  quality  desired. 

The  production  of  steel  in  the  United  States  has  grown 
enormously  since  the  beginning  of  the  present  century.  Thir- 
teen million  tons  were  made  in  1901,  26  millions  tons  in  1910 
32  millions  tons  in  191 5  and  35  millions  tons  were  made  made 
during  1920. 

The  production  of  steel  for  each  inhabitant  of  the  United 
States  shows  how  we  have  grown  as  a  steel  producing  and  con- 
suming nation.  In  1880  we  made  54  lbs.  for  each  man,  woman 
or  child  in  the  country;  in  1890,  153  pounds;  in  1900,  398 
pounds;  in  1910,  640  pounds;  and  in  1920,  about  713  pounds, 
or  at  the  rate  of  62  tons  for  every  minute  in  the  entire  vear. 
Roughly  it  may  be  said  the  United  States  makes  more  than 
one-half  of  the  entire  steel  made  in  the  whole  world. 

Changes   in   Method  of  Manufacture 

The  methods  used  to  make  steel  are  changing.  This  is 
principally  brought  about  by  a  change  in  the  quality  of  the 
ores.  In  former  years  ores  could  he  obtained  low  in  Phos- 
phorous from  which  steel  could  be  made  by  the  Bessemer 
Process.  In  1900  three-fourths  of  all  the  steel  made  was 
Bessemer.  As  the  purer  ores  were  exhausted  a  different 
method,  the  Basic  Open  Hearth  Process  which  permits  of  puri- 
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fication  of  the  steel,  became  common,  and  now  three-fourths  of 
all  steel  made  is  Open  Hearth  steel. 

The  Influence  oe  Various  Elements  ok  the  Age  of 
Alloy  Steels 

In  addition  to  the  ordinary  elements  found  in  steel,  other 
elements   are   purposely   added   to  give  certain   qualities. 

If  but  one-quarter  of  a  pound  of  copper  is  added  to  ioo 
pounds  of  molten  steel,  the  finished  steel  product  will  not  rust 
nearly  so  fast  as  steel  without  Copper. 

When  12  pounds  of  Manganese  are  added  to  88  pounds  of 
steel  the  resulting  alloy  is  very  hard  and  resistant  to  wear  and 
in  addition  very  tough.  Such  steel  is  called  Manganese  steel 
and  is  used  in  all  frogs,  switches  and  crossings  of  your  street 
car  tracks,  in  many  of  the  safes  or  vaults  used  in  your  banks, 
and  for  many  other  purposes  for  which  a  hard  tough  material 
is  desirable. 

When  Nickel  up  to  5%  is  added  to  steel  it  increases  the 
strength  without  seriously  affecting  the  toughness.  Such  Nickel 
steel  is  used  where  great  strength  and  a  reasonable  toughness 
is  necessary,  as  in  guns,  armor  and  large  shafts.  If  the  Nickel 
be  increased  to  36%,  an  alloy  called  Invar  is  obtained,  which 
has  the  least  expansion  and  contraction  for  each  degree  of 
heat  at  normal  atmospheric  temperatures  of  any  metal  known. 
Such  material  is  used  in  making  clock  pendulums,  measures, 
tape  lines  and  other  scientific  instruments  in  which  the  least 
possible  change  in  length  as  the  temperature  changes  is  essen- 
tial. If  the  Nickel  is  increased  to  46%,  an  alloy  Dilvar  is 
obtained  which  has  the  same  expansion  as  glass,  and  is  used 
for  the  wire  netting  in  your  plate  glass  windows,  or  at  the  base 
of  your  electric  lamp  bulbs  to  which  the  filaments  are  attached 
to   avoid  cracking. 

When  3  to  4  per  cent  of  Silicon,  an  element  only  one- 
fourth  as  heavy  as  Iron,  is  added  to  steel  it  produces  a  very 
valuable  alloy  used  in  the  manufacture  of  steels  having  cer- 
tain magnetic  properties,  and  is  employed  in  electric  motors, 
transformers  and  in  your  telephone. 

If  12%  of  Silicon  is  added  to  Cast  Iron  and  the  metal  is 
east    into    pot    or    kettle    shaped    vessels,    strong   acids    or   other 
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corrosive  liquors  may  be  concentrated  or  boiled  down  in  such 
vessels   without   attacking  and  destroying  them. 

Tungsten  is  a  metal  j'.j  times  heavier  than  Iron.  The 
filament  in  the  electric  lamps  over  this  table  are  of  Tungsten, 
which  is  used  because  it  does  not  melt  at  the  very  high  tem- 
peratures within  the  lamp.  When  this  metal  is  added  to  steel 
at  the  rate  of  4  pounds  to  100  lbs.  of  steel,  it  makes  a  steel 
whics  can  be  made  into  a  stronger  permanent  magnet  than 
any  other  material.  If  added  to  tool  steel  in  quantities  varying 
from  8  to  [8%,  together  with  about  y/c  of  Chromium,  it 
produces  a  high  speed  tool  steel  which  after  proper  hardening 
will  do  from  five  to  twenty-five  times  as  much  cutting'  as  plain, 
ordinary  tool  steel,  and  has  revolutionized  machine  tool  con- 
struction within  the  last  fifteen  years. 

Physical  Properties  of  Iron- 
Ait  average  piece  of  Cast  Iron  1  inch  square  will  break 
when  a  load  of  20.000  lbs.  is  applied.  A  similar  piece  of 
Wrought  Iron  has  about  twice  this  strength,  or  40,000  pounds. 
One  square  inch  of  soft  steel  will  break  at  50,000  lbs.  By  add- 
ing Carbon  and  other  elements  and  heating  and  quenching 
the  steel,  its  strength  can  be  raised  to  over  300,000  lbs.,  or  a 
1 -in.  square  piece  of  such  steel  is  as  strong  as  a  bar  of  soft 
steel  6-ins.  wide  by  i-in.  thick. 

Iron  is  the  most  highly  magnetic  metal  we  have  any  knowl- 
edge of.  If  Iron  did  not  have  this  property,  you  would  not 
have  your  present  >treet  cars,  your  electric  railroad,  your  tele- 
phone, your  electric  light,  the  fan  in  your  office,  and  many 
other  of  the  commonest  necessities  of  life. 

Soms  Uses  of  the  Waste  Products 
In  making  a  ton  of  Pig  Iron,  about  one-half  ton  of  slag 
and  6^2  tons  of  gases  are  produced.  For  many  years  and  to 
quite  an  extent  at  this  time,  the  slag  was  thrown  away.  It 
was  not  possible  to  find  any  use  for  it  other  than  for  filling  in 
low  ground   around  an   Iron   Works. 

At  the  present  time  a  large  quantity  of  such  slag  is  granu- 
lated by  being  run  into  a  pit  filled  with  water,  or  by  being 
broken  up  and  cooled  by  a  jet  of  water  under  high  pressure, 
producing  a  soft  pumice  like  material  which   is   pulverized   and 
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used  in  the  manufacture  of  Portland  Cement  and  in  making 
Slag-Lime  bricks. 

A  large  proportion  of  this  slag  is  hauled  away  from  the 
Blast  Furnace  in  a  molten  condition  in  special  ladle  cars  and 
poured  over  a  slag-bank,  where  it  cools  and  weathers.  It  is 
afterwards  taken  out  by  a  steam  shovel,  crushed  and  screened, 
and  later  used  as  a  substitute  for  stone  in  railroad  ballast,  road 
making  material,  aggregate  in  concrete,  and  as  a  substitute  for 
fine  gravel  in  roofing  materials. 

The  gases  from  a  Blast  Furnace  are  saved  by  burning 
them  under  boilers  for  steam  making  purposes,  for  heating  the 
air  blown  into  the  furnace,  and  in  large  gas  engines  to  fur- 
nish the  power  required  to  blow  the  furnace  or  to  produce  the 
electric  current  for  operating  the  electric  machinery  in  a  steel 
works. 

Most  Iron  Ores  found  in  the  southern  part  of  the  United 
States  are  high  in  Phosphorus.  In  making  steel  from  such 
ores,  a  limey  slag  is  obtained  containing  about  1 8%  of  Phos- 
phoric Acid,  a  very  valuable  constituent  found  in  fertilizers. 
This  slag  is  cooled,  pulverized  and  sold  to  the  farmers  as  a 
substitute  for  Bone  Phosphate,  Super-phosphate  and  other  arti- 
ficial fertilizers. 

When  coke  is  made  in  the  modern  By-Product  oven,  all 
the  wastes  or  by-products  are  saved.  In  the  older  bee-hive 
coke  ovens,  no  attempts  were  made  to  save  anything  but  the 
coke.  This  loss  was  enormous,  as  it  was  estimated  that  in 
1913  the  loss  of  by-products  in  bee-hive  coke  ovens  amounted 
to  over  seventy  millions  of  dollars. 

Every  ton  of  coal  coked  in  the  new  By-Product  coke  ovens 
gives  a  10%  higher  yield  of  coke  than  the  old  bee-hive  ovens, 
and  in  addition,  it  furnishes  5,000  cu.  ft.,  of  gas  for  fuel,  22 
lbs.  of  Ammonium  Sulphate,  an  important  fertilizer  containing 
Nitrogen,  7  gallons  of  tar  used  for  fuel,  roofing  and  road-mak- 
ing purposes,  2  gallons  of  Benzol,  a  liquid  much  like  gasoline, 
and  many  other  organic  compounds  from  which  explosives, 
medicines,  dyes  and  scents  are  made. 

Xkw  Ptses  for  Steel 
Steel  is  rapidly  replacing  wood,  stone  and  bricks  for  many 
purposes.     Your  sky-scrapers,  large  bridges,  large  ocean  steam- 
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ships,  the  Penama  Canal  lucks,  and  modern  war  materials  are 
only  made  possible  by  the  use  of  steel.  Without  steel  they 
could  not  exist. 

Wood  is  becoming  scarcer  and  more  expensive,  and  the 
principal  substitute  is  steel,  Before  many  years  the  wooden 
railroad  tie  will  disappear  and  he  replaced  by  the  steel  tie.  At 
this  time  this  is  true  in  some  European  countries.  Steel  fur- 
niture, steel  packing-  boxes,  steel  telephones  and  telegraph  poles 
and  many  other  articles  will  replace  wood. 

Very  few  railroad  cars  are  now  made  of  wood.  Your 
street  cars  and  automobiles  are  made  of  steel.  These  new 
uses  for  steel,  together  with  the  increase  in  size  and  weight 
of  many  articles  now  made  of  iron  or  steel,  and  the  increased 
use  of  steel  in  such  countries  as  India  or  China,  who  use  verv 
little  steel  in  proportion  to  their  population,  makes  the  question 
of  the  future  supply  a  serious  problem. 

33 '/2  per  cent,  of  the  world's  population  or  500  million 
people  consume  annually  over  70  million  tons  of  steel,  or  at 
the  rate  of  one  ton  for  every  six  people.  When  the  entire 
world's  population  of  1^2  Billions  consume  steel  at  the  same 
rate  which  must  be  the  result  as  civilization  advances,  the  world 
must  produce  Yi  Million  tons  of  steel  every  day.  This  enor- 
mous consumption  will  soon  exhaust  the  rich  iron  ore  beds  of 
Central  Europe,  Norway,  Russia,  China,  India,  the  U.  S., 
and  Cuba  and  Chili.  Beds  of  iron  ore  now  considered  entirely 
too  poor  to  be  worked  will  be  worked  before  the  middle  of 
this  century.  None  of  the  other  elements  can  really  be  con- 
sidered a  substitute  for  Iron.  The  progress  of  civilization,  in 
fact  the  future  history  of  the  World,  will  largely  depend  on 
the  ability  of  posterity  to  find  an  adequate  supply  of  iron  ore 
and  of  fuel,  from  which  Iron,  the  most  important  metal  in 
the  world,  can  be  made. 

VICE-PRESIDENT:  I  did  not  think  Dr.  Unger  was  go- 
ing to  look  at  his  watch  so  closely.  I  think  we  would  all  like 
to  hear  some  more  of  that  wonderful  address  he  has  given 
us.  I  wonder  if  he  would  not  like  to  answer  some  questions'1 
Has  anybody  any  questions  they  would  like  to  ask  the  Doctor? 

MEMBER:   Is  there  a  grain  in  tool  steel? 
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DR.  I.  S.  UNGER :  There  is  a  grain  or  crystalline  struc- 
ture in  almost  every  variety  of  steel.  If  you  break  a  piece 
of  very  fibrous  iron  you  will  get  fibre.  I  might  further  tell 
you,  the  higher  carbon  the   finer  the  grain. 

MEMBER:  Would  you  suggest  the  use  of  copper  in  the 
railroad  car? 

DR.  T-  S.  UNGER:  Yes.  Cars  of  copper  steel  have  been 
in  service  since  1914,  giving  good  results.  I  am  of  the  opin- 
ion that  the  introduction  of  .15  to  .30  of  one  per  cent  copper 
to  steel  plates  will  increase  the  resistance  of  that  car  to  corro- 
sion and  erosion  on  an  average  of  at  least  two  and  one-half 
times. 

MEMBER:  How  about  this  steel  car  to  be  made  of  part 
copper  steel.     Can  it  be  hardened  so  it   will  not  wrinkle? 

DR.  J.  S.  UNGER:  It  is  just  as  soft  or  hard  as  the  or- 
dinary car. 

MEMBER:  Would  copper  steel  in  a  boiler  plate  change 
the  tensile  strength  ? 

DR.  J.  S.  UXGER:  Slightly ;  about  1000  pounds.  One- 
fourth  of  per  cent  will  make  it  about  tooo  pounds  stronger 
on  an  average. 

MEMBER:  In  general,  what  is  the  highest  percentage  of 
carbon  used  in  the  steel  rail  of  today? 

DR.  T-  S.  UXGER:  Very  rarely  do  we  have  steel  rail.-. 
containing  over  90  carbon.  The  average  will  run  ~^  carbon 
Different  railroads  specify  different  carbon  contents.  It  will 
run  from  60  to  90  carbon. 

MEMBER:  When  Fordney  was  here,  he  said  only  5  per 
cent   of   our  production   was   export.      If   that   is   true,   why   did 

we   depend   so   much   on   the   foreign   market. 

DR.  J.  S.  UXGER :  My  recollection  is  he  stated  our  for- 
eign market  was  so  small  that   we  need  not  consider  it. 

MEMBER:  In  putting  copper  into  molten  steel,  is  it  easilv 
mixed  ? 
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DR.  J.  S.  UNGER:   Easiest  thing  in  the  world.     It  mixes 
easily   and   slays  put. 

Upon    motion,    a    rising    vote    oi    thanks    was    extended    U-.e 
speaker    for  his  excellent  address. 

There  being  no   Further  business,  upon  motion,  meeting  ad 
j<  turned. 

J.   I).  C(  )NWAY,   Secretary. 


Ill 


Jn  Ufomnriam 


J.  McF.  EASTON 
Died  June  nth,   1921 


THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 

Coupler,  &  modification  of  our  popular  Pitt  and 
J»nney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

Send  for  blue   prints  and    prices. 

—MANUFACTURED  ONLY  BY— 

THE  McCONWAY  <&  TORLEY  CO., 

PITTSBURGH,  PA. 


Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4680  of  Our  Stokers 

In    Service    On    72    Railroads 


Manufactured  and  For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey   Bldg.         Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco       Montreal 


KING  PAC 


BTALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


JOHNS-M  ANVILLE     RAILROAD    PRODUCTS 


Locomotive    Lagging 
Locomotive    Spiral    Pipe    Covering 
Locomo  ive     Packings,      including     Air 
Pump,     Throttle,     Valve     Stem,     Cab 
Cock,    Gaskets,    etc. 
Pipe  Coverings  for  all  classes  of  service 

Sheet     Packings 

High  Temperature  Cements 

Steam     Trap-. 

Insulating    Cements 

Electrical    Supplies 


Asbestos     Shingles 

Corruga'ed    Asbestos    Roofings 

Industrial    Flooring 

Transite    and    Ebony    Asbestos    Wood 

Transite    Smoke    Jacks 

Refrigerator    Car    Insullation 

Steel    Passenger    Car    Insulation 

Expander  Rings  for  Air  Brake  Cylin- 
ders 

Xo.  S2  Mou'ded  Packing  Cups  and 
Expander  Rings  or  Power  Reverse 
Gear    Cylinders 


Asbestos    Roofings 

JOHNS-MANVILLE   Incorported 

Madison  Ave.   and  41st   Street, 

Branches  in  56  Large  Cities.  NEW  YORK  CITY 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET.  NEW   YORK 

HRANCH  OFFICES.— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON.  D.  C 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES^  NEW  YORK.     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO,     Fisher  Building  (HAMMOND,  IND 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS,  ETC 

Capacity  50,000  Cars  per  Annum     SSSSS 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bldg 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  ^'dg. 

St.  Paul,  Merchant  Nat.  Bank     San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65    Dalhousie    St. 


PRESSED  STEEL  GflR  GO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

CASTINGS  FORCINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 


This  Space  For  Sale 


Established    1832  Incorporated   1900 

M.  B.  SUYDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  "North    Side,    Pittsburgh 


This  Space  For  Sale. 


NTTStfuftew,  PA. 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL     AND     SOLE     MANUFACTURER     OF 

CYPRUS  BRONZE  RKARING  METAL 

(  Adopted    by    the    U.    S.    R    A.    during    the    War,    and   by    the 

American    Rail  iation    as   "Grade    n,"    in   June,    1920 

rsi'M  TODAY  W 1 1 1-: ii  l-:\  KK   RAILROADS  are  operating 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

General   Ollice   &  Work,   JERSEY   CITY,    N.   J. 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save   coal  and   water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg.,  Chicago 


Steel  Car  Forge  Company 

— 'Pittsburgh,  Pennsylvania     ',..■  '/■■ 

FORGINGS 


FOR    SALE 


FOR   SALE 


Shippers    Freight    Service 

Tracing— Rates  -  Claims  —Exports 

Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co,    Pittsburgh 


Phone  Grant 
9  3^1-2-3 


if 


Graham  Nut  Company 

PITTSBURGH,  F>A. 
MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Cold  Punched  C,  &T.  Nuts 
Bolts,  Leg  Screws,  Washers,  Etc. 


This  Space  for  Sale 


THE  BABCOCK  water 

\r\  GAUGE  PROTECTOR 


Ackr  owledged  by  railroad  men  to  be  the  only  safe 
yet  absolutely  accurate  water  gauge  protector  ever 
designed  for  locomotives. 

A  white  enamel  panel  in  the  rear  of  the  pro- 
tectoi  insures  pure  white  light  and  enhances  the 
volume  of  the  light  at  least  fifty  per  cent. 

This  and  other  distinctive  Babcock  features  are 
described  in  our  booklet — sent  free  to  any  official 
on  request. 


Joh. 


ny 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of  Freight  and    Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales   Office:  1619   Oliver  Building,  Pittsburgh,  Pa. 
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ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO 


NEW   YORK 


CHICAGO,    ILL. 


DEPEW,    N.    Y. 
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NO.  13  DRILL 
RAILWAY  SPECIAL 

No.  13— Rev.  Air  Drill 
Weight   only  42   Lbs. 


Designed  for  all 
Staybolt  Work. 
Prevents  burnt 
and  broken  taps. 
Pays  for  itself  in 
thirty  days. 


INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,    New    York,    Philadelphia,    Pittsburgh,    Cleveland,    Detroit, 
Boston,   St.   Louis,   San   Francisco,    Birmingham,    Montreal,    Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,     -    -     Pa. 


NA  TIONAL  wch%l  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.   S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Offices: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  PI,TTS5U?Gi!t  PA 

a  r>  <->i       i      j     n  New  York  Office: 

Sayre,    Fa.  Cleveland,    U.  ^g    WEST    34th    STREKT 

New     York    City,    N.     Y.  Phila.     Office: 

»06    FRANKLIN    BANK    BLDQ. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
ec    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  Chattanooga.  Tenn. 


The  Jiffy  Torch  costing  only  $20.50  or  $22.50  leads 
the  world  for  economy  and  efficiency  for  all  small 
repair  work  or  shop  work.     Send  a  trial  order. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK,  ILL.  EAST    ST.    LOUIS,    ILL. 


This  Space  For  Sale 


ESTABLISHED     1 8»4 


SIPE'S   JAPAN   OIL 


[JAPAN  OIL] 
ie^SSs     "STREM6THENS,    DRIES,   AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 

IN  DAH/V  08E   BY  ALL  THE  LEADING  RAILROADS   IN   THE   I'N.'TFP  «T*TRS 


-MANUFACTURED      ONLY     BY" 


Chicago  ill.  JAMES  B.  SIPE  &  CO.  Pittsburgh,  pa. 


UOGOWOTH/E  BlOW-OFf 


DOES  SATISFACTORY  WORK 
O/V  MANY  ROADS. 
Can   be  worked  from  cab    or 
fool  bo<nH  while  running. 


HOMESTEAD. 

OFF 


A  catalog  or  call   by  Representative 
for    the    asking.     0     0      0      0      0 

Homestead  Valve  Ift.  Co., 

Works:  Homestead.     Pittsburgh,  Pa 


:  FARLOW  DRAFT  ATTACHMENT:- 


TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  {  or 

FRICTION     DRAFT    GEARS 


THE  T.  H.  SYMINGTON  CO. 


New  York 


Chicago 


Baltimore 


Rochester 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTF  RED 
THE    I^EAL    PAINT   OIL 


B.  C. 

SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg.,  PITTSBURGH.  PA. 


Patented  April  23,  1913 

SCHAEFER     TRUCK     LEVER      CONNECTIONS 

For  Freight.   Passenger  and  Engine  Tender  Equipment 

In    use   on   38   Railroads,   including   the    largest    Kaiiroaa*! 
in   the    Country. 

Schaefer   Truck    Lever    Connections    are    mauc    irom    o*»  - 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    wc*N 

We   carry    in    stock   lengths    from   2    ft.   6   in. 
to   3   ft.   6   in.,   progressing   in    %-in.   changes. 

Writs   for  Deocrio'.ive  Litrrature 


SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 

OLIVER   BUILDING,  PITTSBURGH,   PA. 


.; 


A    L     C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
requirements  at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they  are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  s.^igll,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET,  NEW  YORK 


This  Space  For  Sale 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See    Circular   Notice    1069) 

Westinghouse 
Air  Brake  Co. 

Wilmerding-,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating    or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sales  Offices  In  All  /lA#\  EAST  PITTSBURGH 

Large  American  Cities  \(^F)J  PENNSYLVANIA 


55,000  BALDWIN 
LOCOMOTIVES 

Baldwin  Locomotive  Xo.  55,000,  which  was  recently  completed, 
is  now  in  operation  on  the  Atchison,  Topeka  &  Santa  Fe 
Railway.  It  is  of  the  2-10-2.  or  Santa  Fe  Type,  designed  for 
heavy   freight   service. 

Baldwin  Service  is  at  the  command  of  all  the  railways  of  the 
United   States. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh   Representative:   E.    Converse    Peirce 
279  Union  Arcade  Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces   engine   failures. 

Easy  to   apply  and  remove. 

Small    brick   of   light  weight. 

Cools  off  quickly. 

Many   other   good   features. 


17  East  42nd  Street,  McCormick  Building, 

New   York  Chicago 


NILES-BEMENT-POND 

Machine  Tools 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special    catalogue. 


FOR    LOCOMOTIVE,    CAR   AND 

RAILROAD  REPAIR  SHOPS. 
Also  complete  machine  tool  equity 
ment  for  general  machine  shop  at 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,    and    steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 
Catalogues  on  request 


General  Offices: 

111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


FLANNERY 

REALOCK 

GREASE  CUPS 

are   the   solution   of  your   Grease   Cup 
problems. 

A  patented  locking  device  holds 
the  plug  in  place — cannot  come  off 
or  become  lost.  The  simplest,  most 
effective,  most  economical  Grease 
Cups  yet  designed  for  railroad 
service. 

Flannery  Realocks  should  be  installed  on  your  locomotives 
today.      Write    us    about    your    requirements. 

We  also  manufacture   F.   B.   C.  Welded   Staybolts,   Realock 
Nuts,    Forged   Crown    Stays. 

Flannery  Bolt  Company 

VANADIUM    BLDG.,    PITTSBURGH,    PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President. 

J.  G.  PLATT, 

Vice    President. 


OFFICE    AND    WORKS: 
383     DORCHESTER     AVENUE 
SO.     BOSTON.     MASS. 


XI 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company 

New  York  Franklin.  Pa.  Chicago 

-  and  offices  in  principal  cities  • 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE   HASTINGS 

FOR  THE  RAILFOAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 


Superior 
Quality 


Expeditions 
Delivery 


Consistent 
Price 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 


■---■■  ■'*■-  '■■■ 


Union  Spring  &  Manufacturing  Go. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 


STEEL   CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


NEW  YORK     -     - 
CHICAGO     -     -     - 
RICHMOND,  VA. 
LOUISVILLE,  KY., 


50  Church  Street 
Fisher  Building 

Mutual  Building 
42  Todd  Building 
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OFFICERS   FOR  1921-1922 

President 

SAMUEL    LYNN, 

M.  C.   B.,  P.  &  L.  E.   R.   R., 

McKees   Rocks,   Pa. 

First    Vice    President  Second  Vice  President 

D.    F.    CRAWFORD,  GEORGE    D.    OGDEN, 

Vice    President,    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania     System, 

Pittsburgh,  Pa.  Pittsburgh,   Pa. 

Secretary  Treasurer 

J.    D.     CONWAY,  F.    H.    STARK, 

Sec'y-Treas.,    Ry.    Supply    Mnfrs,   Ass'n.,      Supt.    Fit.   Car  Repairs,  P.  &  L.  E.  R.  R., 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

Executive    Committee 

L.   H.   TURNER,    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.    Co.,    Pittsburgh,    Pa. 

D.   J.    REDDING,   Asst.    Supt.    M.    P.,   P.    &   L.    E.    R.    R.    Co.,    McKees   Rocks,    Pa 

F.    R.    McFEATTERS,    General    Supt.,    Union    R.    R.    Co.,    East    Pittsburgh,    Pa 

A.    G.    MITCHELL,    Sec'y.,    Assn.    of   Transp'n.,    Officers    of    Penn.    Sys.,    Phila.,    Pa 

F.    M.    McNULTY,    Supt.    Motive    Power,    Monon.    Conn.    R.    R.    Co.,    Pittsburgh,    Pa 

J.    G.    CODE,    Pittsburgh,    Pa. 

D.  M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa. 

J.   A.    SPIELMANN,   Asst.   to   General    Supt.,   B.    &   O.    R.   R.,   Pittsburgh,   Pa. 
H.    H.    MAXFIELD,    General    Supt.,    M.    P.,    P.   R.    R.    Co.,    Pittsburgh,    Pa. 

F.  J.   LANAHAN,   President,   Fort   Pitt   Malleable   Iron   Co.,    Pittsburgh,    Pa. 

Finance    Committee 

E.  C.    SATTLEY,    President,    Iron    &   Steel    Products    Co.,    Pittsburgh,    Pa. 
Z.    O.    DAMBACH,    General    Manager,    Unity    Railways,    Pittsburgh,    Pa. 

E.  J.    SEARLES,    Schaefer    Equipment    Co.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa 
J.    F.    TOWNSEND,    Traffic    Manager,    National    Tube    Co.,    Pittsburgh,    Pa. 

Membership   Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MINNICK,   Asst.    General    Manager,    P.    &   L.    E.    R.    R.,    Pittsburgh,    Pa 
H.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.   A.    RALSTON,   Mechanical    Engineer,    Union   R.    R.,    Pittsburgh,    Pa. 
W.   J.    MURPHY,    General    Boiler    Foreman,    Pennsylvania   System.    Pittsburgh,    Pa. 
T.    L.    CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 
A.    D.    CHITTENDEN,    Supt.    Transportation,    B.    &    L.    E.    R.    R.,    Pittsburgh,    Pa. 
Entertainment   Committee 

E.  EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 

HENRY   F.   GILG,   Sales   Manager,   Penn   Iron   &  Steel   Co.,    N.   S.,   Pittsburgh,   Pa. 

Reception   Committee 

F.  H.   FRESHWATER,   Chief  Draftsman,   Pressed   Steel   Car  Co.,   McKees   Rocks,   Pa. 
J.    L.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
HARRY  B.   KELLY,   Road   Fore,  of  Engines,   P.   &  L.    E.   R    R.,   McKees  Rocks,  Pa. 
E.    V.   WILLIAMS,   Supt.    Motive   Power,    B.   R.    &   P.    Ry.,   DuBois,    Pa. 

H.   M.    WOLF,   Road    Foreman   of   Engines,   P.   &   L.    E.    R.   R.,   Youngstown,    Ohio. 
S.    E.   VAN  VRANKEN,   Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,    Pa. 

Subject   Committee 
JOHN    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
CHAS.    ORCHARD,   Traffic   Department,   Carnegie  Steel  Co.,   Pittsburgh,    Pa. 
JOHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
WM.   J.   KNOX,   Mechanical    Engineer,   B.   R.   &  P.   Ry.,   DuBois,   Pa. 

E.  B.    DeVILBISS,    Master   Mechanic,    Pennsylyania   System,    Pittsburgh,    Pa. 

Past    Presidents 

T.   H.   McCONNELL    October,  1901,  to   October,  1903 

L.    H.    TURNER    November,  1903,   to   October,   1905 

F.  H|    STARK    November,  1905,   to   October,   1907 

*H.    W.    WATTS    November,  1907,   to  April,         1908 

D.    J.    REDDING     November,  1908,   to   October,   1910 

F.    R.    McFEATTERS    November,  1910,   to   October,   1912 

A.    G.    MITCHELL    r.r. November,  1912,   to   October,   1914 

F.    M.    McNULTY    '....' November,  1914,   to   October,   1916 

J.     G.    CODE    November,  1916,   to  October,   1917 

D.    M.    HOWE    November,  1917,   to  October,  1918 

J.    A.    SPIELMANN     November,  1918,  to   October,   1919 

H     H.    MAXFIELD    November,  1919,   to   October,   1920 

F.    J.     LANAHAN     November,  1920,   to   October,   1921 

* — Decaesed. 

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
APRIL  27,  1922. 

The  meeting  was  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  President 
.Samuel   Lynn   in   the   chair : 

The    following    gentlemen    registered : 


MEMBERS 


Adams,  Lou 
Adams,  W.  A. 
Anderson,    A.   E. 
Babcock,   F.    H. 
Bagnall,   R.   V. 
Barrett,  R.  L. 
Battenhouse,    J.  M. 
Beach,  H.  L. 
Bell,  R.  P. 
Berghane,  A.  L. 
Blaklev,  T.   M. 
Boss,  R.  E. 
Brower,  J.   E. 
Chollman,  E.  L. 
Church,  C.  C. 
Clark,   C.   C. 
Clifford,  L.  R. 
Code,   C.   J. 
Code,  J.  G. 
Conway,   J.   D. 
Cunningham,  H.  R. 
Cunningham,   J.   L. 
Cunnningham,   R.  I. 
Daley,    John 
Daly,  P.  J. 
Dambach,    C.    O. 
Daniel,  J.  V. 
DeMoske,  C.  E. . 
Devans,  E.  J. 
Dietrich,  O.  M. 
Douglass,  W.  N. 
Edwards,   C.   H. 
Edwards,  H.  E. 
Ellis,  H.  T. 
Fendner,   W.   J. 
Forrest,   C.   H. 
Fowler,   W.  E.,   Jr. 


Freshwater,  F.   H. 
Frey,  A.   R. 
Fults,  J.  H. 
Galloway,  C.  L. 
Gilg,  Henry  F. 
Gillies,  W.  F. 
Goda,  P.  H. 
Hale,  C.  E. 
Harger,  M.  L. 
Harney,  E.  L. 
Harris,  John   P. 
Havnes,  J.   E. 
Hazlett,   H.   H. 
Henry,  C.  L. 
Hildenbrand,  L.  B. 
Hoffman,  C.  T. 
Hood,    T-    M. 
Howe,  D.    M. 
Huber,   H.   G. 
Hudson.  \Y.  L. 
Hunter,  H.  H. 
Johnson,   A.   B. 
Jones,  E.   A. 
Jungbluth,   Adolph 
Kasnitz,  J.  J. 
Kaup,   H.   E. 
Kegel,   R.   C. 
Kelly,   Leo   J. 
King,  J.  W.,  Jr. 
Klingelhofer,  C.  T. 
Kranse,   H.   A. 
Kummer,   Jos.  H. 
Lake,  A.  H. 
Laughner,  C.  L. 
Lent,  John  F. 
Long,   II.    P. 
Ludgate,  B.  A. 
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Lynn,  Samuel 
Maliphant,   C.    W. 

.Marshall,  C.  A. 
Matchett,    11.    K. 
Meeker.    11.    15. 
Miessner,    V.    II. 
Millar,   C.    W. 
Mitchell.   F.    K. 
Mover,   O.   G.   A. 
McGregor.    1).    C. 
McKinley,  Andrew 
Newman,  J.  F. 
Nicodemus,  E.    II. 
North,  D.  P. 
Olsson,  N.  A. 
Painter,  Joseph 
Patmor,   11.  F. 
Patterson,  J.  E. 
Pehrson,  A.   K. 
Pennington.  F.   \\  . 
Proft.  J.  W. 
Rabolcl,  W.  E. 
Ralston,  J.   A. 
Ramsey,   R.  S. 
Rankin,  B.   B. 
Rauschart,    E.    A. 
Read,  S.  C. 

Wolf.  II. 


Rhoads,   G.    A. 
Kick,  R.  C. 
Ruben,  J.   W. 
Sattiey,   E.   C. 
Searles,    E.   J. 
Seibert,    Win.    L. 
Seiss,  Wm.  C. 
Smith,  R.  II. 
Snyder,  J.   W. 
Stamets,   Wm.   K. 
Stark,  F.    II. 
Stoller,  Karl    M. 
Straub,  W.  C. 
Stucki,  A. 
Stumpf,  F.  L. 
Summerfield,    U.    W. 
Tarr,   Chas.    F. 
Tarr,  Geo.  J3. 
Taylor,   H.   G. 
Ternent,    H.    J. 
Thiele,  Chas.  F. 
Tracey,  J.   B.   A. 
Tummon.  J.  H. 
Waggoner,  R.   E. 
Walter,  W.  A. 
White,   A.   B. 
Winell,   K.  C). 


M. 


VISITORS 


Abel,  W.  M. 
Bagnall,  F.  E. 
Batty,   John.  Jr. 
Bergman,  O. 
Bodell,  G.  C. 
Brock,   Jesse 
Brown,    W.    E. 
Carlsson,   John 
Cunningham,  W.  R. 
Derges,  R.  M. 
Felton,    F. 
Fieldner,  A.  C. 
Fults,  J.  J. 
Gowland,  S.  I. 
Graham,  J.  A. 
Harris,  A.  L. 
Hembarger,  H.  J. 


Holmes,  E.  H. 
Hykes,   W.   H. 
Jex,  W.  S. 
Kasnitz,  J. 
Laughlin,  W.   H. 
Lowerv,   Jos.  E. 
Mack,  H.  K. 
Melchert.  H.  J. 
Mitchell,  W.  S. 
Musser,   L.   J. 
McCallum,  T.  B. 
McPhee,   R.   W. 
Patterson,  II.   W. 
Reese,  R.   H. 
Smith,  N.  A.  C. 
Smith.  R.  W. 
Staman,  H.  E.,  Jr. 


113 


Steele,  W.  C.  Waldron,  F.  G. 

Tarr,  Geo.  H.  Weiler,  G.  H. 

Thomas,    Tas.   A.  Wharrey,  W.  B. 

Thompson,  J.   M.  Yearick,  R.  O. 

The    call    of    the    roll    was    dispensed    with,    the    record    of 
attendance  beinp    had  through   the   registration   cards. 

The   reading  of  the  minutes  of  the   last  meeting  was   dis- 
pensed with  as  they  are  to  appear  in  printed  form. 

The    Secretary    read   the    following   list   of   applications    for 
membership : 

Adaii.  Harvey  C..  Gang  Foreman,  Pennsylvania  System,  4933 
Breesport  Street,  Pittsburgh,  Pa.  Recommended  by  R.  C. 
Rick. 

Anderson,  Donald  P.,  Lead  Clerk,  Pennsylvania  System,  7209 
A  ft.  Vernon  Street.  Pittsburgh.  Pa.  Recommended  by 
R.    C.   Rick. 

Baldwin,  A.  V.,  C.  C.  to  M.  M.,  Pennsylvania  System,  1155 
Liberty  Avenue.  Pittsburgh,  Pa.  Recommended  by  C.  B. 
Gray. 

^/fienz,   F.  A.,   Div.   Engineer,   B.   R.  &   P.   Ry.   Co.,  DuBois,  Pa. 
Recommended  by  A.  B.  White. 

^Urown,  W.  P..  Asst.  Cbief  Engineer,  M.  of  W.,  Pennsylvania 
System,  11 14  Pennsylvania  Station,  Pittsburgh,  Pa.  Rec- 
ommended by  H.   G.  Huber. 

Bruner,  H.  L..  C.  C.  to  Engineer  M.  of  \Y.,  Pennsylvania 
System,  320  Pennsylvania  Station,  Pittsburgh,  Pa.  Rec- 
ommended by  J.  L.   Cunningham. 

Bushman,  Chas.  S.,  Clerk.  Pennsylvania  System,  Stanton  and 
Highland  Avenues,  Pittsburgh,  Fa.  Recommended  by 
J.  E.  Brower. 

Carroll,  John  P.,  Shop  Clerk,  Pennsylvania  System,  322 
Princeton  Place.  Pittsburgh.  Pa.  Recommended  by  H.  G. 
Huber. 

Clapper,  H.  O  .  Gang  Foreman.  Pennsylvania  System,  810 
Penn  Avenue,  YVilkinsburg,  Pa.  Recommended  by  R.  C. 
Rick. 
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Connors.  \Y.  I..,  Signal  Supervisor,  B.  R.  &  P.  R.  R.,  D'uBois, 
Pa.     Recommended  by  A.    I'>.  White. 

Covert,  Win.  T.,  Engineer,  M.  of  W.,  Pennsylvania  System, 
320  Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended 
by  J.   L.   Cunningham. 

Culhbert,  C,  Gang  Foreman,  Pennsylvania  System,  814  Wood 
Street,  Wilkinsburg,  Pa.     Recommended  by  T.  L.  Shourek. 

Fenske,  Felix  P.,  Clerk,  Pennsylvania  System,  4656  Gangwish 
Street,  Pittsburgh,  Pa.     Recommended  by  C.  S.  Grouser. 

French,  George,  Jr.,  Clerk,  Pennsylvania  System,  4816  Cypress 
Street,  Pittsburgh,  Pa.     Recommended  by  C.  B.  Gray. 

Furch,  George,  Enginehouse  Foreman,  Pennsylvania  System, 
Butier  Junction,   Pa.     Recommended  by  S.  C.  Read. 

Gallagher,  T.  J.,  Gang  Foreman,  Pennsylvania  System,  4209 
Dunkeld  Street,  Pittsburgh,  Pa.  Recommended  by  R.  C. 
Rick. 

Garrity,  J.  H.,  Div.  Freight  Agent,  B.  R.  &  P.  Ry.,  315 
Wabash  Bldg.,  Pittsburgh,  Pa.  Recommended  by  A.  B. 
White. 

Gordon,  John,  Gang  Foreman,  Pennsylvania  System,  210  Shady 
Avenue,   Pittsburgh,   Pa.     Recommended  by  J.  M.  Morris. 

Gowland,  S.  I.,  Asst.  Gen.  Storekeeper,  Pennsylvania  System, 
518  Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended 
bv  H.  G.  Huber. 

Gray,  G.  W.,  Engr.  M.  of  W.,  Pennsylvania  System,  11 12 
Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended  by 
H.   G."  Huber. 

Grimshaw,  F.  G.,  Supt.  M.  P.,  Pennsylvania  System,  500  Penn- 
sylvania Station,  Pittsburgh,  Pa.  Recommended  by  J.  L. 
Cunningham. 

Hardman,  William  M.,  Stockman,  Pennsylvania  System,  539 
Jeannette  Street,  Wilkinsburg,  Pa.  Recommended  by  R. 
C.   Rick. 

Harper,  A.  M.,  Manager  of  Sales,  Carnegie  Steel  Co.,  Car- 
negie Bldg ,  Pittsburgh,  Pa.  Recommended  by  D.  M.. 
Howe. 

115 


Harris,  D.  C,  Clerk,  Pennsylvania  System,  3216  Lecky  Ave- 
nue,  Pittsburgh,   Pa.     Recommended  by   T.  L,.   Shourek. 

Harris,  R.  C,  General  Storekeeper,  Pennsylvania  System,  517 
Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended  by 
H.  G.Huber. 

Hayward,  Carlton,  Production  Checker,  Pennsylvania  System, 
744  East  End  Avenue,  Pittsburgh,  Pa.  Recommended  by 
C.   G.   Skuce 

Hill,  Clarence,  General  Div.  Acc't.,  Pennsylvania  System,  317 
Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended  by 
C.  G.  Skuce. 

Hipps,  Harry  G.,  Clerk.  Pennsylvania  .System,  7810  Edgewood 
Avenue,  Edgewood,  Pittsburgh,  Pa.  Recommended  by  C. 
G.   Skuce. 

Huff,  Geo.  F.,  Jr.,  M.  P.  Inspector,  Pennsylvania  System,  6040 
Bryant  St.,  Pittsburgh,  Pa.     Recommended  by  C.  B.  Gray. 

Kasnitz,  J.  J.,  C.  C.  to  Div.  Engineer.  Pennsylvania  System, 
5715  Rural  Street,  Pittsburgh,  Pa.  Recommended  by  J.  B. 
A.  Tracey. 

Keppel,  H.  H.,  Div.  Accountant,  Pennsylvania  System,  216 
Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended  by 
W.  E.  Rabold. 

Libengood,  E.  H.,  Gtmg  Foreman,  Pennsylvania  System,  281 1 
Strachan  Avenue,  Dormont,  Pittsburgh,  Pa.  Recom- 
mended by  J.  E.  Brower. 

Livingston,  Edmund  M.,  Production  Checker,  Pennsylvania 
System,  Pitcairn,  Pa.     Recommended  by  H.   G.   Huber. 

Maley,  W.  E.,  Supervisor  of  Bridges  and  Buildings,  B.  R.  & 
P.  Ry.,  DuBois,  Pa.     Reccommended  by  A.  B.  White. 

Moeller,  John  J.,  Gang  Foreman,  Pennsylvania  System,  1440 
Lowrie  Street,  N.  S.,  Pittsburgh,  Pa.  Recommended  by 
J.  E.   Brower. 

Moir,  W.  B.,  General  Car  Inspector,  Pennsylvania  System,  504 
Pennsylvania  Station,  Pittsburgh.  Pa.  Recommended  b\ 
J.  P.   Cunningham. 
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Montague,  W.  T.,  Asst.  Engineer  M.  I'.,  Pennsylvania  System, 
506  Pennsylvania  Station,  Pittsburgh,  Pa.  Recommended 
by  II.  G.  Huber. 

Morrow,  Robert  T.,  Supt.  Pittsburgh  Division,  Pennsylvania 
System,  314  Pennsylvania  Station,  Pittsburgh,  Pa.  Rec- 
ommended by  J.  L.  Cunningham. 

Mowery,  F.  J..  Clerk,  Pennsylvania  System,  236  Hasting  Street, 
Pittsburgh,  Pa.     Recommended  by  C.  G.   Skuce. 

McKee,  D.  L.,  Foreman  Carpenter,  P.  &  L.  E.  R.  R.,  McKees 
Rocks,   Pa.     Recommended  by   Samuel  Lynn. 

McNamee,  W  L.,  Lead  Clerk,  Pennsylvania  System,  1155  Lib- 
erty  Avenue,  Pittsburgh,  Pa.    Recommended  by  C.  B.  Gray. 

Orr,  W.  M.,  2404  First  National  Bank  Bldg.,  Pittsburgh,  Pa. 
Recommended  by  W.  C.   Straub. 

Ramsey,  Bruce  L.;  Clerk,  Pennsylvania  System,  1155  Liberty 
Avenue,  Pittsburgh,  Pa.     Recommended  by  T.  L.  Shourek. 

Reifsnyder,  Francis  R.,  Accountant,  Pennsylvania  System,  5913 
Broad  Street,  Pittsburgh,  Pa.  Recommended  by  W.  E. 
Rabold. 

Riley,  Raymond  S.,  Clerk,  Pennsylvania  System,  228  Forty- 
fifth  Street,  Pittsburgh,  Pa.     Recommended  by  C.  G.  Skuce. 

Schrecongost,  C.  P.,  Traffic  Manager,  Hillman  Coal  &  Coke 
Co.,  2101  First  National  Bank  Bldg.,  Pittsburgh,  Pa. 
Recommended   by   Wm.    J.    Brant. 

Sloan,  J.  R.,  Chief  Electrician,  Pennsylvania  System,  521  Penn- 
sylvania Station,  Pittsburgh,  Pa.  Recommended  by  J.  L. 
Cunningham. 

Swanger,  B.  H.,  Clerk,  Pennsylvania  System,  7027  Bennett 
Street,  Pittsburgh,  Pa.     Recommended  by  C.  S.  Crouser. 

Walker,  J.  W.,  Chief  A.  B.  Inspector,  Pennsylvania  System,  521 
Pennsvlvania  Station,  Pittsburgh,  Pa.  Recommended  by 
J.    L.   Cunningham. 

Watkins,  David  R.,  Gang  Foreman,  Pennsylvania  System,  3075 
Texas  Avenue,  Dormont,  Pittsburgh,  Pa.  Recommended 
by  P.  M.  Cheesman. 
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PRESIDENT:  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee,  the  gentlemen  w  ill 
become  members  upon  payment  of  the  year's  dues. 

There  being  no  further  business,  Mr.  A.  C.  Fieldner, 
Supervising  Chemist  and  Superintendent  of  the  Pittsburgh 
Experiment  Station.  United  States  Bureau  of  Mines  at  Pitts- 
burgh, Pa.,  addressed  the  Club  upon  the  subject,  "Gas  Masks, 
Ventilation,  Etc.,"  illustrated  by  pictures.  Air.  X.  A.  C.  Smith 
of  the  same  Bureau  gave  an  address,  "Mexico  and  Its  Oils,'' 
descriptive  of  operation  of  the  Sinclair  Consolidated  Oil  Cor- 
poration. 


"GAS  MASKS,  VENTILATION,  ETC 


By   Mr.  A.   C.  Fieldner 

Mr.  President  and  Members  of  the  Railway  Club  of  Pitts- 
burgh : — I  think  there  is  a  great  deal  in  common  between  your 
interests  and  those  of  the  Bureau  of  Mines.  I  cannot  con- 
ceive of  any  organization  which  is  more  versatile  than  a  rail- 
way club.  You  are  interested  in  chemistry,  physics,  engineer- 
ing, accounting,  transportation,  almost  everything  under  the 
sun.  The  railroad  touches  all  industry.  We  of  the  Bureau 
of  Mines  are  likewise  interested  in  many  activities.  Mining  is 
one  of  our  fundamental  branches  of  industry.  The  functions 
of  the  Bureau  of  Mines  are  to  conduct  investigations  designed 
to  improve  health  and  safety  in  the  mineral  industry,  and  to 
promote  efficient  development  and  utilization  of  mineral  re- 
sources. 

The  Pittsburgh  Experiment  Station  is  the  parent  station  of 
the  Bureau,  and  of  course  the  largest.  There  are  n  other 
stations  situated  in  the  different  mining  sections  of  the  country. 
The  Pittsburgh  Experiment  Station  with  a  staff  of  200  deals 
principally  with  the  coal  mining  industry,  with  the  applications 
of  fuels  in  various  industries,  and  with  matters  pertaining  to 
safety  in  both  coal  and  metal  mining.  At  Bruceton  we  have 
an  experimental  mine  for  making  experiments  on  mine  ex- 
plosions and  explosives. 
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Gas   Mask    Research. 

The  mine  safety  investigations  have  to  do  largely  with 
gases,  explosions  and  ventilation  problems.  These  experiments 
in  mine  gases  and  other  gases  led  to  the  participation  of  the 
Bureau  of  Mines  in  gas  warfare  during  the  war.  The  entire 
gas  laboratory  of  the  Pittsburgh  Station  was  turned  over  to  the 
army  at  the  outbreak  of  the  war  and  spent  its  entire  time 
during  that  period  in  research  on  producing  poison  gases  and 
protection  from  poison  gases.  After  the  war,  the  Bureau  of 
Mines  developed  the  application  of  many  of  these  gas  masks 
to  industrial  uses;  one  particular  application  relates  to  the 
railroads. 

Gas  Masks  for  Railroad  Tunnels. 

There  were  a  number  of  requests  came  to  the  Bureau 
as  to  whether  the  army  gas  mask  was  suitable  for  protecting 
locomotive  firemen  and  engineers  from  the  disagreeable  effects 
of  the  exhaust  smoke  from  locomotives  while  going  through 
tunnls.  In  order  to  find  out  we  put  some  of  our  men  on 
locomotives.  Mr.  S.  H.  Katz  and  Mr.  S.  P.  Kinney,  chemists 
of  the  Bureau's  gas  laboratory  rode  locomotive  cabs  between 
Grafton  and  Parkersburg  on  the  B.  &  O.  R.  R.  and  also  on 
the  Pennsylvania  R.  R.  trains  through  the  Gallitzin  tunnel.  A 
number  of  experiments  were  also  made  in  the  Schenley  tunnel 
of  the  B.  &  O.  R.  R.  near  the  Bureau  of  Mines.  Samples  of 
the  contaminated  tunnel  air  were  taken  and  analyzed  to  find 
out  what  particular  poisonous  constituents  might  be  present. 
There  is  one  particular  constituent  of  flue  gas  from  locomotives 
which  is  called  carbon  monoxide,  CO.  This  gas  is  very  poison- 
ous. It  has  the  property  of  combining  with  the  hemoglobin 
or  red  coloring  matter  of  the  blood,  forming  a  compound 
which  prevents  the  blood  from  taking  up  oxygen  in  the  lungs. 
If  you  get  into  a  CO  atmosphere  you  virtually  put  the  red 
coloring  matter  of  the  blood  out  of  business  so  that  it  cannot 
carry  any  oxygen  to  the  tissues  of  the  body ;  you  therefore 
suftcoate.  Flue  gas  may  contain  more  or  less  carbon  monoxide 
(CO),  the  amount  depending  on  the  efficiency  of  combustion. 
If  the  coal  is  burned  completely  with  an  excess  of  air  there 
will  be  no  carbon  monoxide,  but  if  it  burns  with  insufficient  air 
there  will  be  several  per  cent  of  carbon  monoxide. 
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Analyses  of  the  tunnel  atmospheres  usually  showed  per- 
centages of  CO  less  than  i-io  of  i%.  We  did  get  one 
sample  in  the  Schenley  tunnel  containing  0.12%,  others  ran  .07. 
0.12%  CO  if  breather  for  only  ten  or  fifteen  minutes  will  not 
do  any  harm.  If  breathed  for  half  an  hour  it  will  produce  a 
headache,  and  if  breathed  for  three  or  four  hours  nausea 
and  finally  unconsciousness. 

We  did  not  find  enough  carbon  monoxide  in  any  of  our 
experiments  to  justify  the  use  of  a  special  CO-mask  for  train- 
men going  through  tunnels  on  non-stop  runs.  That  made  the 
problem  easier  because  it  permitted  the  use  of  the  ordinary  gas 
mask  which  will  take  out  smoke,  acid  gases,  organic  vapors 
and  the  gases  used  in  warfare,  but  it  will  not  take  out  CC . 
Actual  experiments  with  the  army  gas  mask  in  the  engine  cabs 
showed  that  it  afforded  full  protection  to  the  wearer  from 
smoke  and  sulphur  fumes.  However,  it  was  too  cumbersome 
an  affair  for  quickly  taking  on  and  off  on  passing  through 
tunnels. 

We  found  that  a  small  canister  like  this  (exhibiting  a 
sample )  filled  with  a  mixture  of  charcoal  and  soda  lime,  and 
a  cloth  filter  would  remove  all  the  smoke,  sulphur  and  other 
disagreeable  fumes.  It  is  a  simple  device,  no  larger  than  a 
Prince  Albert  tobacco  can  and  just  as  easily  carried  in  the 
pocket.  The  canister  has  a  simple  mouth  piece  and  nose  clip 
attached.  The  face  and  eyes  are  entirely  free  and  exposed. 
This  pocket  respirator  does  not  protect  from  carbon  monoxide, 
therefore,  will  not  furnish  protection  in  case  of  a  stalled  loco- 
motive. It  is  good  enough  for  any  ordinary  run  in  a  small 
unventilated  tunnel  during  long  exposure  and  it  is  much  more 
efficient  than  a  sponge,  wet  cloth  or  similar  dust  respirators 
now  on  the  market. 

Firemen's   Universal   Gas    Mask. 

City  firemen  may  be  obliged  to  enter  atmospheres  contain- 
ing 'many  different  kinds  of  gases.  We  therefore  developed  a 
universal  gas  mask  which  had  a  canister  with  substances  so 
arranged  as  to  filter  out  all  deleterious  gases  from  the  inspired 
air.  In  the  fireman's  canister  which  I  have  here,  the  lower 
layer  consists  of  activated  charcoal  for  absorbing  organic  vapors 
such    as    carbon    tetrachloride,    aniline,    benzine,    etc. ;    next    is 
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caustic  soda  on  pumice  stone  for  absorbing  acid  vapors  such  as 
nitric,  sulphuric  and  hydrochloric  acids;  next  is  calcium  chroride 
for  drying  the  air  as  moisture  interferes  with  the  action  of  some 

of  the  absorbents.  Next  is  a  material  called  hopcalite  (invented 
during'  the  war)  for  removing  carbon  monoxide;  and  last  a 
layer  of  silica  gel  for  removing  ammonia  fumes  and  organic 
vapors.  This  gas  mask  is  widely  used  by  city  fire  departments 
in  any  place  where  there  is  sufficient  air  to  support  combustion 
of  a  flame  safety  lamp.  It  must  be  remembered  that  no  gas 
mask  can  be  used  in  low  oxygen  atmospheres.  You  cannot  go 
with  safety  into  a  place  where  the  oxygen  has  been  burned  out, 
as  in  a  basement  or  cellar  where  a  fire  has  been  burning  for 
some  time,  or  in  a  coal  mine.  You  must  never  wear  a  gas 
mask  in  a  place  where  a  safety  lamp  will  not  burn.  You  should 
always  carry  a  flame  safety  lamp  while  using  such  a  mask  in 
confined  spaces.  If  the  flame  goes  out  there  is  not  enough 
oxygen  to  support  life.  In  our  mine  rescue  work  in  mines  we 
use  oxygen-breathing  apparatus  in  which  the  wearer  breathes 
oxygen  from  cylinders  which  are  carried  with  him  as  part  of 
the  apparatus.  Industrial  gas  masks  are  used  extensively  in 
the  chemical  and  metallurgical  industries  for  protection  from 
noxious  fumes  and  vapors. 

Ventilation  or   Vehicular   Tunnels. 

The  ventilation  of  vehicular  tunnels  has  been  one  of  the 
important  problems  of  general  public  interest  on  which  the 
Bureau  of  Mines  has  spent  considerable  time  during  the  last 
two  years.  If  you  ever  tried  to  run  your  automobile  in  the 
garage  with  the  door  closed  and  did  it  very  long  you  would 
not  be  here  to  tell  about  it.  If  you  ran  your  car  in  any  small 
garage  for  five  minutes  there  would  be  generated  enough 
poison  to  render  you  unconscious  and  cause  death  if  not  re- 
moved immediately.  It  is  this  poisonous  property  of  automobile 
exhaust  gas  which  imposes  the  serious  problem  in  the  ventila- 
tion of  vehicular  tunnels.  Two  years  ago  the  engineers  of  the 
New  York  and  Xew  Jersey  Bridge  and  Tunnel  Commission 
came  to  the  Bureau  of  Alines  for  aid  on  the  problem  of  venti- 
lating the  proposed  tubes  under  the  Hudson  river.  They 
wanted  to  know  how  much  carbon  monoxide  would  be  evolved 
from  the  automobiles   and  trucks  passing  through   the  tunnels, 
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and  how  much  carbon  monoxide  the  people  passing  through 
the  tunnel  could  endure  without  any  noticeable  symptoms.  The 
first  problem  was  studied  at  the  Pittsburgh  Experiment  Station. 

We  borrowed  ioo  automobiles  and  trucks  of  various  sizes 
and  makes,  and  ran  road  tests  over  a  mile  course  from  the 
Bureau's  station  on  Forbes  to  Wilkins  avenue  thence  to  Shady 
avenue.  This  course  had  a  3%  grade;  we  also  ran  tests  on  a 
level  course.  We  collected  samples  of  the  exhaust  gas,  and 
measured  the  amount  of  gasoline  used  in  the  test.  These  sam- 
ples were  taken  to  the  laboratory  and  analyzed.  From  the 
analyses  and  the  amount  of  gasoline  used,  we  determined  the 
amount  of  carbon  monoxide  given  off  at  a  given  speed  and 
under  certain  running  conditions. 

We  found  out  something  we  had  not  expected.  It  was 
the  first  time  a  large  number  of  automobiles  were  tested,  in 
which  no  change  was  made  in  their  adjustment.  We  tested 
them  just  as  they  came  to  us  from  the  owner  without  any 
change  of  adjustment  whatever.  The  tests  therefore  showed 
the  actual  efficiency  of  these  machines  in  practice.  The  tests 
of  seven-passenger  cars  showed  that  on  the  average  8  to  9 
per  cent  of  the  exhaust  gas  was  carbon  dioxide;  7  to  8  per  cent 
was  carbon  monoxide  and  3.6  per  cent  was  hydrogen.  Carbon 
monoxide  and  hydrogen  are  combustible  gases,  hence  over  half 
of  the  volume  of  exhaust  gases  have  heat  in  them,  which,  if 
the  carburetor  had  been  properly  adjusted  with  the  right 
amount  of  air,  would  have  been  completely  burned  in  the  engine 
and   given  greater  mileage  and  greater  efficiency. 

On  running  the  cars,  ten  miles  an  hour  up  a  3  per  cent 
grade,  five  passenger  cars  showed  75  per  cent  completeness 
of  combustion  ;  seven  passenger  cars,  67  per  cent ;  one  and  a 
half  ton  trucks,  69  per  cent;  1^  to  3-ton  trucks,  J2  per  cent; 
3  to  4',<-ton,  75  per  cent;  5-ton  and  over,  78  per  cent.  The 
efficiency  increased  with  the  larger  trucks  and  went  down 
with  the  passenger  cars.  The  reason  for  that  is  that  the  truck 
is  adjusted  to  run  at  slower  speed  so  that  when  running  10 
miles  an  hour,  these  trucks  were  running  at  their  maximum 
speed  and.  at  highest  efficiency ;  whereas  the  passenger  cars  were 
running  at  lower  speed  and  lower  efficiencies  than  if  they  were 
running  25  miles  an  hour.  The  astonishing  discovery  from 
these  tests  is  that   from  25   to  30  per  cent  of  the  heat  in  each 
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gallon  of  gasoline  is  going  out  in  the  exhaust  as  unburned  gas. 

The  tests  of  ioo  trucks  and  automobiles  showed  how 
many  euhie  feet  of  carbon  monoxide  would  he-  given  off  under 
tunnel  condition-.  The  second  problem  was  "How  much  car- 
bon monoxide  can  the  passenger  or  driver  stand  who  goes 
through  such  a  tunnel  ?"  A  number  of  men  were  exposed  for 
a  period  of  one  hour  to  various  percentages  of  carbon  mon- 
oxide (showing  pictures).  From  these  tests  we  were  able  to 
conclude  that  4  parts  of  CO  in  10,000  parts  of  air  is  perfectly 
^afe  for  periods  of  one  hour.  The  hemoglobin  of  the  blood 
becomes  saturated  to  about  12  or  13  per  cent,  which  does  no 
harm  whatever  In  the  tests  made  exposure  to  6  parts  of  carbon 
monoxide  did  not  affect  any  one;  7  parts  produced  slight 
symptoms  as  headaches ;  10  parts  produced  headaches  in  all 
cases.  Four  parts  was  accepted  as  the  safe  limit  to  use  in 
tunnel    ventilation. 

Description  os  New  York  Tunnel. 
We  also  made  some  experiments  to  determine  the  coeffici- 
ent of  friction  inducts.  This  problem  was  investigated  at  the 
University  of  Illinois  and  was  carried  on  jointly  by  the  Bureau 
of  Mines,  the  University  of  Illinois  Experiment  Station  and 
the  Hudson  River  Tunnel  Commission.  In  the  proposed  Hud- 
son River  Tunnels  the  air  must  be  changed  40  times  per  hour. 
On  account  of  the  high  horse  power  requirement  it  is  most  im- 
portant to  so  design  the  air  ducts  that  the  frictional  losses  are  a 
minimum.  The  last  part  of  the  problem  was  to  make  actual 
experiments  in  a  small  tunnel  of  similar  cross  section  to  that 
proposed  by  the  Hudson  River  Commission.  This  was  done  at 
the  ^experimental  mine  at  Bruceton. 

These  tests  showed  conclusively  that  it  is  feasible  to  venti- 
late vehicular  tunnels  efficiently  and  keep  the  carbon  monoxide 
below  a  point  where  it  would  produce  any  noticeable  effect  in 
one  hour.  We  have  also  made  a  number  of  other  experiments 
in  which  men  were  exposed  to  small  amounts  of  carbon  mon- 
oxide repeatedly.  da\  after  day,  to  determine  whether  there 
was  any  possible  cumulative  poisonous  effect.  None  has  been 
found  within  the  limits  wTe  have  prescribed  for  tunnel  ven- 
tilation. 

I  .have   described    this    particular   investigation    to   show    a 
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type  of  safety  work  that  the  Bureau  engages  in,  which  may 
not  seem  to  be  directly  applicable  to  mining",  as  a  matter  of 
fact  it  is  very  closely  related  to  many  branches  of  the  mining" 
industry.  Carbon  monoxide  is  a  common  constituent  of  after 
damp  and  gases  from  mine  fires.  It  is  the  principal  constituent 
of  producers  gas,  and  is   found  in  most  manufactured  gas. 

The  tunnel  gas  investigation  has  incidentally  called  our 
attention  to  the  conservation  of  our  petroleum  supply.  Gaso- 
line is  one  of  our  most  important  fuel  resources.  As  our  oil 
supply  decreases  we  will  feel  the  need  of  gasoline  more  and 
more  urgently.  We  will  ultimately  have  to  fall  back  on  our 
coal.  We  will  need  to  invent  some  way  to  turn  coal  into  liquid 
fuel. 

There  is  plenty  of  coal  but  we  need  to  give  the  chemist 
time  to  develop  new  methods  of  distilling  coal  whereby  the 
yield  of  liquid  fuel  in  the  tars  and  benzols  is  increased.  One 
of  the  ways  of  conserving  gasoline  is  to  carefully  adjust  the 
carburetor  on  your  automobile  and  use  as  much  air  as  you  can. 
Do  not  be  afraid  to  run  on  a  lean  mixture — you  are  probably 
running  on  a  richer  mixture  than  you  need,  and  you  can  in- 
crease your  mileage  20  per  cent  by  using  more  free  air. 

Mr.  Smith,  who  is  in  charge  of  the  petroleum  laboratory 
at  the  Bureau  will  give  the  introduction  to  the  motion  picture 
on  "Mexico  and  Its  Oils"  and  tell  you  something  about  what 
the    Bureau   is   doing   in   petroleum   research. 


"MEXICO  AND  ITS  OILS" 


By  Mr.   X.  A.  C.  Smith 

Mr.  President  and  Members  of  the  Railway  Club  of  Pitts- 
burgh:— The  films  which  you  will  see  in  a  few  minutes  will 
tell  you  a  great  deal  more  about  Mexico  and  her  oil  and  con- 
ditions in  the  Mexican  oil  fields  than  I  can  tell  you.  But  a 
few  words  in  regard  to  the  character  of  the  Mexican  oil  and 
the  history  of  the  oil  fields  may  be  interesting.  The  first  oil 
was  found  in  Mexico  some  time  before  1880,  but  there  was 
really  no  commercial   development   until   just  before    1900. 

You  have  probably  all   seen  the   oil   wells  here  in   Pennsvl- 
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vania.     (  )f  course  on   the  surface  of  the   ground   one  oil   well 

looks  very  much  like  another  whether  it  is  in  Pennsylvania  or 
Mexico  or  any  other  part  of  the  world.  Rut  there  are  some 
rather  peculiar  features  of  the  Mexican  field.  One  of  them 
is  the  tremendous  size  of  the  wells.  A  well  here  in  Pennsyl- 
vania which  would  How  1,000  barrels  a  day  would  get  head- 
lines in  nil  the  papers  and  create  quite  an  excitement.  In  Mex- 
ico they  would  not  say  that  was  a  well  at  all.  They  do  not 
consider  a  well  good  for  much  unless  it  produces  100,000  bar- 
rels a  day  and  there  have  been  wells  that  produced  300,000, 
400,000  and  500  000  barrels  a  day.  In  fact  one  of  the  biggest 
wells  that  came  in  started  as  a  gas  well  and  the  first  sign  that 
they  had  struck  oil  was  when  the  string  of  tools  went  up 
through  the  derrick.  They  had  a  ten-inch  extra  heavy  valve 
on  top  of  the  casing  and  when  they  tried  to  close  it  the  gas 
pressure  stripped  the  threads  and  threw  the  valve  in  the  air, 
And  that  well  flowed  wild  for  several  days  before  they  could 
get  it  under  control  at  all.  They  finally  brought  it  under 
control  by  building  a  clamp  around  the  top  of  the  casing  and 
sliding  the  valve  over  and  clamping  it  down. 

Another  peculiar  feature  of  the  Mexican  oil  is  its  charac- 
ter. You  are  probably  familiar  with  Pennsylvania  crude.  It  is 
fairly  thin,  and  usually  dark  green  in  color.  It  has  a  rather 
pleasant  odor,  a  good  deal  like  high-grade  gasoline.  It  can  be 
used  to  make  practically  all  kinds  of  high  grade  products,  such 
as  gasoline,  some  of  the  best  kerosene  made,  and  probably  the 
best  lubricating  oils.  There  are  two  grades  of  Mexican  crude, 
the  light  crude,  which  is  a  good  deal  thicker  than  Pennsylvania 
crude,  jet  black  in  color,  contains  about  4  per  cent  sulphur 
and  has  a  very  strong  odor  of  H2S,  which  you  are  familiar 
with  in  rotten  eggs.  In  facts  there  have  been  quite  a  number 
of  serious  cases  of  H2S  poisoning  of  men  working  around  the 
wells  and  handling  the  Mexican  crude.  The  heavy  Mexican 
crude  is  really  a  liquid  asphalt.  It  is  very  black  and  thick  and 
stickv.  The  crude  is  used  largely  for  fuel  oil.  A  large  part 
of  it  is  Imported  into  this  country.  They  have  pipe  lines  run- 
ning from  the  wells  down  to  the  sea  coast  where  the  oil  is  run 
into  tank  steamers  and  brought  to  this  country  to  refineries  on 
the  Gulf  coast  and  all  along  the  Atlantic  coast. 

They    make    a    small    amount    of    gasoline    from    Mexican 

125 


crude  but  as  far  as  I  know  they  are  not  making  any  kerosene 
because  it  contains  too  much  sulphur  and  it  would  be  too  ex- 
pensive to  refine  it.  And  they  do  not  make  any  amount  of 
lubricating  oils  because  the  oil  is  very  asphaltic  in  character. 
So  the  majority  of  the  oil  is  simply  put  through  a  topping  still, 
the  gasoline  is  distilled  off  and  the  rest  of  it  is  used  for  fuel. 

Mr.  Fieldner  mentioned  the  fact  that  our  oil  supplies  are 
not  going  to  last  forever.  Just  at  present,  statistics  show  that 
we  are  producing  more  crude  oil  in  this  country  than  we  ever 
did  before,  but  statistics  also  show  that  we  are  using  more. 
1921  is  supposed  to  have  been  a  very  poor  year  financially,  but 
we  used  more  gasoline  in  192 1  than  we  did  in  any  previous 
year.  While  Mexican  oil  does  not  contain  much  gasoline  it 
relieves  the  situation  by  providing  fuel  oil  and  that  sets  free 
oil  for  gas  making  and  incidentally  it  helps  out  domestic  sup- 
plies veiy  materially.  So  I  think  it  may  be  said  without  ques- 
tion that  if  we  had  not  had  the  Mexican  product  for  the  last 
ten  year?  you  would  be  paying  a  great  deal  more  today  for 
gasoline,  for  kerosene  and  for  lubricating  oils,  in  fact  for  all 
the  products  of  petroleum. 

(Movies  shown  here.) 

PRESIDENT  LYNX  :  The  hour  is  getting  late  but  I  am 
sure  Mr.  Fieldner  and  Mr.  Smith  will  be  glad  to  answer  any 
questions  you  may   wish  to  ask. 

MR.  A.  E.  ANDERSON:  I  would  like  to  ask  about  that 
73  per  cent  efficiency  in  the  motor  busses.  What  is  the 
situation  on  a  day  in  Pittsburgh  when  it  is  so  still  and  foggy 
that  you  cannot  see  across  the  street,  with  all  that  CO  coming 
into  the  air.  what   is  the  effect  and  the  danger  from  it? 

MR.  FIELDNER:  An  average  five-passenger  car  of 
medium  size  produces  approximately  1  cubic  foot  carbon  mon- 
oxide per  min.  In  the  open  air  the  exhaust  is  diluted  tre- 
mendously and  you  would  not  inhale  enough  carbon  monoxide 
to  notice  it.  We  made  some  experiments  in  the  taxicab  con- 
course of  the  Grand  Central  Station,  New  York  City.  The 
atmosphere  in  that  was  very  smoky.  The  taxi  starter  stated 
that  verv  often  on  days  such  as  you  describe  he  would  get 
splitting  headaches  toward  evening.  That  of  course  wTas  due 
to  the  CO  which  he  was  breathing. 
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We  took  some  samples  and  analyzed  them.  We  found,  in 
a  few  samples,  as  much  as  three  parts  CO  in  10,000  parts  of 
air.  but  generally  the  CO  content  did  not  exceed  I  to  10,000. 
The  taxi  starter  was  exposed  to  gas  all  day  and  the  cumulative 
effect  was  enough  to  give  him  a  headache.  We  have  taken  air 
samples  in  open  streets  as  on  Fifth  avenue,  New  York,  when 
it  was  very  crowded.  We  did  not  get  a  measurable  quantity 
of  CO.  Of  course  mechanics  in  garages  have  a  great  deal  of 
trouble  from  headaches  due  to  breathing  exhaust  gas. 

COL.  HOWARD  L.  BEECH:  In  a  service  station  one 
of  the  large  automobile  concerns  has  a  large  pipe  running 
around  the  rear  of  the  stairs  where  they  put  in  cars  with  con- 
nections to  each  car  running  the  fumes  out  of  doors. 

MR.  A.  E.  AXDERSOX:  I  would  like  to  ask  what  area 
that  lake  from  that  well  that  was  shown  developed  into. 

MR.  SMITH :  I  am  afraid  I  cannot  answer  that  any 
better  than  was  shown  on  the  picture.  The  pictures  were 
taken  from  different  distances  so  it  is  hard  to  judge. 

PRESIDENT  LYXN:  The  hour  is  late  and  if  there  are 
no  further  questions  I  will  entertain  a  motion  to  adjourn. 

MR.  A.  E.  AXDERSOX  :  I  think  we  owe  a  vote  of  thanks 
to  these  gentlemen  for  giving  us  this  entertaining  and  instruc- 
tive talk  and  exhibition  and  I  would  therefore  move  a  rising 
vote  of  thanks. 

The  motion  prevailed  by  unanimous  rising  vote. 

There  being  no  further  business,  upon  motion  meeting 
adjourned. 

I.    D.    COXWAY.    Secretarv. 
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THE  PENN  COUPLER 

Our  latest  development  of  the  N.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO - 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

Send  for  blue   prints  and    prices. 

—MANUFACTURED  ONLY  BY— 

THE  McCONWAY  <&  TORLEY  CO. 

PITTSBURGH,  PA. 


Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4680  of  Our  Stokers 

In    Service    On    72    Railroads 


Manufactured   and  For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey   Bldg.         Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco       Montreal 


KING 


METALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


JOHNS-M  ANVILLE    RAILROAD    PRODUCTS 


Locomotive    Lagging 

Locomotive    Sfjiral    Pipe    Covering 

Locomotive  Packings,  including  Air 
Puni]i,  Throttle,  Valve  Stem,  Cab 
Cock,    Gaskets,    etc. 

Pipe  Coverings  for  all  classes  of  service 
Sheet     Packings 
High  Temperature  Cements 
Steam     Traps 
Insulating    Cements 
Electrical    Supplies 
Asbestos    Roofings 


Asbestos    Shingles 

Corrugated    Asbestos    Roofings 

Industrial     Flooring 

Transite    and    Ebony    Asbestos    Wood 

Transite    Smoke    Jacks 

Refrigerator    Car    Instillation 

Steel     Passenger    Car    Insulation 

Expander  Rings  for  Air  Brake  Cylin- 
ders 

Xo.  82  Mou'ded  Packing  Cups  and 
Expander  Rings  for  Power  Reverse 
( Icar    Cylinders 


JOHNS-MANVILLE   Incorported 

Madison   Ave.   and  41st   Street, 

Branches  in  56  Large  Cities.  NEW  YORK  CITY 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET,  NEW   YORK 

RKANCH   OFFICER— CHICAGO.  ST.    LOUIS.    ST     PAUL.    WASHINGTON.   D.   C. 


BY  ANY  OTHER  NAME 

The    HUNTOON    ECONOMY    BRAKE    BEAM    would    still 

be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 


For     that     reason,      whenever     the     best     is 
HUXTOOX    ECONOMY    BRAKE    BEAM. 


desired,     specify 


JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices.  Frick  Bldg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OrFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO.     Fisher  Building  [  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS.  ETC. 

Capacity  50,000  Cars  per  Annum     Sited 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bldg 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  ^'dg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65    Dalhousie    St. 


PRESSED  STEEL  CAR  GO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 


This  Space  For  Sale 


Established    1832  Incorporated  1900 

M.  B.  SU  YDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,   -VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenuea 
Cedar  -  3148  North    Side,    Pittsburgh 


This  Space  For  Sale. 


PlITSuURv-H,  PA. 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL     AND     IOLI     MANUFACTURER     OF 

CYPRUS   BRONZE   HEARING   METAL 

(Adopted    by    the    U.    S.    R.    A.    during    the    War,    and   by    the 

American    Railway    Association    as    "Grade    B,"    in    June,    19*20 

USF.D   TODAY  VVII KRKVKR  RAILROADS   ARE  OPERATING 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

fiutril   Ofliei   ft  Works,   JERSEY   CITY,    H.   J. 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedules 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg..  Chicago 


•\OFFlCIAb         P  R  O  C  E  ED1NG3    /C~\>* 
fl^PerYter     *Vg|tf'    25*  Per  Copy 


Vol.  XXI 


MAY  25,  1922. 


'RADIUM"— The  Wonder  Element 

By  LOUIS  FENN  VOGT 


Steel  Car  Forge  Company 

=  Pittsburgh,  Pennsylvania  == 

FORGINGS 


FOR     SALE 


FOR    SALE 


Shippers    Freight    Service 

Tracing—  Rates  -  Claims  —  Exports 
Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co.  I  Pittsburgh 


Phone  Grant 
2S71-2-3 


GRAHAM  BOLT  &  NUT  COMPANY 

PITTSBURGH,   PA. 
-  MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Gold  Punched  C.&T,  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc 


This  Space  For  Sale 


THE  BABCOCK  water 


GAUGE  PRO 


I 


1 


Ctrong,    Rugged,    and    Durable  —  approved    by    rail- 
road men  —  guaranteed  to  outlast  the  locomotive. 

A  patented  lighting  feature  illuminates  the  guage 
tube  in  such  a  way  as  to  enable  the  water  level  to 
be  determined  instantly  and  accurately  by  both 
engineer  and  fireman  from  any  pert  of  the  cab. 

We  have  a  bulletin  describing  the  Babcock  Pro- 
tector in  detail,  which  we  will  be  glad  to  send 
on   request. 


MANUFACTURED      BY 


Jom 


[NY 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

I- or   All    Classes  of   Freight  and    Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,   PA. 
Sales   Office:  1519  Oliver  Building,  Pittsburgh,  Pa. 


* 
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THE 


'Gauu;jlMPlFXsv5iEN 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW  YORK 

CHICAGO,   ILL.  DEPEW,   N.    Y. 


-* 


ONE-PIECE 
Pneumatic   Riveting  Hammer 


Faster  and  more   powerful 
blows  enable  you  to   drive 


MORE  RIVETS  PER  DAY 
INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,   New   York,   Philadelphia,   Pittsburgh,   Cleveland,    Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 
Pittsburgh,     -     -     Pa. 


NATIONAL  wcha£l  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 


Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Office*: 

Rochester,     N.     Y.         Pittsburgh,     Pa.  PLTTSEURGJ!}.   PA 

_  _  _.       .       .      _.  New   York   Office : 

Sayre,    Pa.  Cleveland.    O.  ^g    WEST    84th    STREET 

New     York    City,    N.     Y.  Fhila.     Office: 

t»06    FRANKLIN    BANK     BLDG 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
a:    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  Chattanooga.   Tenn. 


Send  a  trial  order  for  the  famous  MAHRVEL  Blue 
Rivet  Forge  No.  18,  mounted  on  wide,  high  wheels 
for  yard  repair  work.     Price  only  $143.50. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE   NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 


Illustrations  and  Details  Upon  Application 

The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK,  ILL.  EAST    ST.    LOUIS,    ILL. 


This  Space  For  Sale 


ESTABLISHED     1884 


JAPAN  Oil 


SIPE'S   JAPAN  OIL 


JAMfSBs;Pt*cy     -STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipc's   Japan  Oil  And  Improve  the  Paint". 

IN   DAILY   Uistt    BY  ALL  THE  LBADINO   PAIIROAKS    IN   THE   t"N.'TKl>  STATES 
MANUFACTURED     ONLY     BY 


Chicago  ill.  JAMES  B.  SIPE  &.  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-Off 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can   be  worked  from  cab    or 
foot  board  while  running. 


HOMESTEAD 
OFF 


A  catalog  or  call   by  Represen*ativ« 
for   the   asking.     #000$ 

Homestead  Valve  Mfe.  Co.. 

Works:  Homestead.    Pittsburgh.  Pa. 


=:  FARLOW  DRAFT  ATTACHMENT  := 

t  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  or 

{      FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


BALL'S  0X0  LIN  •■•■ 

VARNISH  REMOVER  ...,^..«.  SPIRITS 

THE   I  UEAL  PAINT  OIL 

Ball  Chemical  Co. 


63HWC  VGan  B°"«  Street.  Gallon  Bid,..  PITTSBURGH.  PA. 


Patented  April  23,  1913 

SCHAEFER      TRUCK     LEVER      CONNECTIONS 

For  Freight,  Passenger  and  Engine  Tender  Equipment 

In    use   on   38    Railroads,   including  the   largest    Railroads 
in    the    Country. 

Schaefer   Truck    Lever    Connections   are   maac   irom   onr 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    wekA 

We   carry   in    stock  lengths   from  2   ft.   6  in. 
to  3   ft.   6  in.,   progressing  in    %-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA, 


A    L     C    O 

FLEXIBLE  STAYBOLTS 

WE     can     care     for     your     flexible     staybolt 
requirements   at  all  times. 


YOU    can    order    them    in    quantity    with    the 
assurance   that   they   are   perfect   in   detail. 

IMMEDIATE    quotations    will     be    made    on 
specific  inquiries. 

ANY    order,  large   or   ^:n«>H,  will   be   promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  For  Sale 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See    Circular   Notice    1069) 


Westinghouse 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full    information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for    either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  All  /lA#\  EAST   P1TTSBUi<GH 

Large  American  Cities  WjW  PENNSYLVANIA 


Baldwin  Locomotives 

for  Switching  Service 


THE  0-6-0  type,  with  separate  tender,  is  most 
frequently  used.  On  heavy,  well-built  tracks,  such 
locomotives  can  safely  carry  a  load  of  60,000  pounds 
per  pair  of  driving  wheels  and  can  develop  a  tractive 
force    exceeding   40,000    pounds. 

Detailed  information  upon  request 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh   Representative:   E.   Converse    Peirce 
279  Union  Arcade  Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces   engine   failures. 

Easy   to   apply  and   remove. 

Small    brick    of   light   weight. 

Cools  off  quickly. 

Many   other   good   features. 


17  East  42nd  Street,  McCormick  Buildinc 

New  York  Chicago 


NILES-BEMENTPOND 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
pi  oduc'.ion.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special    catalogue. 


Machine  Tools 

FOR    LOCOMOTIVE,    CAR    AND 
RAILROAD     REPAIR     SHOPS. 

Also    complete    machine    tool    equi- 
ment    for    general    machine    shop    a». 
well     as     electric     traveling     cranek 
trolleys     and     hoists,     jib     and     wail 
cranes,    and    steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 
Catalogues  on  request 

General  Offices: 


111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


FLANNERY 

REALOCK 

GREASE  CUPS 


arc   the   solution    of  your   Grease   Cup 
problems. 

A  patented  locking  device  holds 
the  plug  in  place — cannot  come  off 
or  become  lost.  The  simplest,  most 
effective,  most  economical  Grease 
Cups  yet  designed  for  railroad 
service. 

Flannery  Realocks  should  be  installed  on  your  locomotives 
today.      AY  rite    us    about    your    requirements. 

We  also  manufacture   F.   B.   C.  Welded   Staybolts,   Realock 
Nuts,    Forged    Crown    Stays. 

Flannery  Bolt  Company 

VANADIUM    BLDG.,    PITTSBURGH,    PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT   ARE   ABSOLUTELY   NECESSARY    IN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt   Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President. 

OFFICE    AND    WORKS:  T        G       PLATT 

383     DORCHESTER     AVENUE  J'  ,,.  _  ., 

so.    boston,   mass  Vice    President. 


The   cost   of 
lubricants 


Represents  but  a  small  fraction  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  is  simply  good  business  to  specify 
the  one  brand  of  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company, 

New  York  Franklin,  Pa.  Chicago 

»  and  offices  in  principal  cities  » 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,   PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE   "ASTINGS 

FOR  THE  RAILF  0 AD  AND 

CAR  COMPANY   TRADE. 


FEATURES 


Superior 
Quality 


Expedittjns 
Delivery 


Consistent 
Price 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs—it  is  nat- 
ural and  instantaneous— a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 


Chicago  Railway  Equipment  Co. 

MeCormick  Building  Chicago 


Union  Spring  &  Manufacturing  Go. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 

STEEL    CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


NEW  YORK     ---     50  Church  Street 
CHICAGO     -     -     -     -     Fisher  Building 
RICHMOND,  VA.     -     -     Mutual  Building 
LOUISVILLE,  KY.,     -     42  Todd  Building 
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OFFICERS   FOR   1021-1922 

President 

SAMUEL    LYNN, 

M.   C.    P..,   P.   &   L.   E.   R.   R., 

McKees   Rocks,   Pa. 

'^ir«   XJSf^SSSfeii  Second  Vice  President 

v         D     D,    F-    CRAWFORD,  GEORGE    D.    OGDEN, 

\  ice    President,    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania     System 
Pittsburgh,   Pa.  Pittsburgh,   Pa. 

Secretary  TrM1,„r»r 

.     .  J.    D.     CONWAY,  F     H     STARK 

See  y.-Treas..    Ry.    Supply    Mnfrs,    Ass'n.,      Supt.    Frt.   Car  Repairs,   P    &  L    ERR 
Pittsburgh,   Pa.  Pittsburgh,  Pa. 

r      tt     tt-t?\-i7d     c  ac     •       Executive    Committee 

n     t  "  Brnnnr   Sl'pt'    Motive   Power,    P.    &    L.    E.    R.    R.    Co.,    Pittsburgh,    Pa. 
F     R     \^?    TTVpf>Supt,Mc    P'    ?•    &    L-    E-    R-    R"    Co., 'McKees    Rocks,    Pa 
f    r     m?rwr?PSc!    General    Supt.,    Union    R.    R.    Co.,    East    Pittsburgh,    Pa 
F     \'r    \\   vr^^v L     Secy      Assn.    of   Transp'n.,    Officers    of    Penn.    Sys.,    Phila.,    Pa 

T     r     rmr     DKS"Pu    ^°tlve    Power-    Monon-    Conn.    R.    R.    Co.,    Pittsburgh,    Pa 
J.    Li.    LUJJfc.,    Pittsburgh,    Pa. 

D.    M.    HOWE,    Railway    Supplies,    Pittsburgh,    Pa 

TT  ^T    MAVtSttftS'   ^SSt-   *?  general    Supt.,   B.    &   O.    R.    R,   Pittsburgh,    Pa. 
F'   riKFi  G^eral    ^.Upt-VM-    P-    P-    R-    R     Co..    Pittsburghf  Pa. 
P.    J.    LANAHAN,    President,    Fort    Pitt   Malleable    Iron    Co.,    Pittsburgh,    Pa. 

Finance    Committee 


rgh,    Pa. 

,      c„T.r.T.T     _      .  „  Membership    Committee 

A.    bJLUCKI,    Engineer,    Pittsburgh,    Pa. 
H    fF    ^mr'frur^i     General    Manager,    P.    &   L.    E.    R.    R.,   Pittsburgh,    Pa. 


Pa. 
Pa. 

rgh,    Pa. 
Entertainment   Committee 
E.    EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 
HEXRY   F.   GILG,   Sales   Manager,   Penn   Iron   &  Steel   Co.,    N.   S.,   Pittsburgh,   Pa. 

Reception   Committee 
T7'  rH-   F>VTFVSt?^TER,'  £hiei  Draftsman,   Pressed  Steel   Car  Co.,   McKees   Rocks,   Pa. 
J.    P.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown     Ohio 
"ARRY.B-    KELLY    Road   Fore,   of  Engines,   P.   &  L.   E.   R.   R.,   McKees' Rocks,  Pa. 
E.    \.   WILLIAMS,   Supt.    Motive   Power,    B.   R.    &   P.    Ry.,   DuBois     Pa 
?•  ^i^IS^-i.  P\°-T^F°r^rnan   of  EnSmes>   p-    &   L.    E.    R'.    R.,   Youngstown,    Ohio. 
b.    P..    \  A.N    \KA.\Kh.\,    Purchasing  Agent,   Locomotive   Stoker    Co.,   Pittsburgh,    Pa. 

Subject    Committee 
JOHN    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
CHAS.    ORCHARD,   Traffic   Department,   Carnegie   Steel    Co      Pittsburgh     Pa 
JOHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh    Pa 
WM.    T.    KNOX,    Mechanical   Engineer,   B.   R.   &  P.    Ry.,   DuBois,   Pa.  ' 

E.  B.    DeYILBISS,    Master   Mechanic,    Pennsylvania   System,    Pittsburgh,    Pa. 

Past    Presidents 

V   TP    ™££S£,ELL    October,        1901,   to    October,   1963 

L-    W.    11  KNhR    November,   1903,    to   October,   1905 

*xj     J,r    Ivf^rc November,   1905,   to  October,   1907 

rT  •  to  t^HI-T- November,   1907,   to  April,         1908 

?"   i    Si ^PtSudc November,   1908,   to  October,   1910 

F.  R.    McFEATTERS    November,  1910,   to  October,   1912 

"tV    X    ^  TtttI  ™L    November,  1912,   to   October,   1914 

P.    M.    McNULT\     November,   1914,   to   October,  1916 

L    V;     tt9^ E^ November,   1916,   to   October,   1917 

D.    M.    HOWE    November,   1917,   to   October,   1918 

J.    A.    bPIELMANN     November,   1918,   to   October,   1919 

H.    H.    MAXFIELD    November,  1919,   to   October,   1920 

F.    J.     LANAHAN     November,   1920,   to   October,   1921 

* — Decaesed. 

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
MAY  25,  1922. 

The  meeting'  was  called  to  order  in  the  English  Room, 
Fort  Pitt  Hotel,  Pittsurgh,  Pa.,  at  8  o'clock  P.  M.,  President 
Samuel  Lynn  in  the  chair. 

The    following    gentlemen    registered: 


MEMBERS 


Adams,   Lou 
Anderson,    A.    E. 
Anderson,    G.    S. 
Babcock,    F.    H. 
Bernoulli,  W.   H. 
Boyer,   Chas.   E. 
Brewer,    G.    D. 
B rower,  J.   E. 
Brown,    W.    E. 
Carroll,  J.  P. 
Cartwright,  Win.  E. 
Christy,  F.  X. 
Connell,  Wm.  H.,  Jr. 
Conway,  J.  D. 
Cunningham,  R.  I. 
Dambach.    C.    O. 
DeYilbiss,    E.    B. 
Downs,    I.    f. 
Dudley,  J.  C. 
Edwards,    C.    H. 
Emery.    E. 
Fair,    Chas. 
Fink.  P.  J. 
Forrest,    C.    H. 
Freshwater.  F.  H. 
Fults,   }.  PI. 
Garrity,    J.    H. 
Geisler,   Jos.   J. 
Glenn,    ].    H. 
Goda.  P.  H. 
Gordon.  T- 
Grav,  C.   B. 
Gray.  G.  W. 
Greene,  W.  F. 
Hale,  Chas.  E. 
Hansen,  Win.  C. 


Hardman,  Wm.   M. 

Harris,  John  P. 
Harris,   R.   C. 
Haynes,  J.  E. 
Hayward,  Carlton 
Hazlett,   H.    H. 
Herron,  15.  J. 
Hershev,  Q.  W. 
Hildenbrand,  L.  B. 
Hindman,   S.   M. 
Holmes,  E.  H. 
Howe.   D.    M. 
Huber,  H.  G. 
Huchel,  Wm.  ). 
Huff,  Geo.  F.,*  Jr. 
Hussong,  A.   C. 
Johnson,  A.   B. 
Jones,    Ernest    A. 
Jungbluth,  Adolph 
Kegel.  R.  C. 
Kelly.   L.   J. 
Kempf,  G.   P. 
Kindle,  W.  F. 
King,  J.  \\\,  Jr. 
Kroske.   J.  F. 
Lake,  Albert  H. 
Lanahan,  Frank  J. 
Lehr,  Harrv  W. 
Long,  H.  P. 
Ludgate,  B.   A. 
Lynn,  Samuel 
Lynn.   Wm. 
Maliphant,  C.  W. 
Mason.  Stephen  C. 
Matchett,  H.  K. 
Meeker,  H.  B. 
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Merscher,   [ohn 
Moir,    W.   B. 

Montague,  W.  T. 
Moore"  D.  O. 
Mover,  ( )scar  G.  A. 
McAlpin,  Samuel    |. 
McDermitt,  W.   W. 
Newman,   J.    F. 
Nicodemus,  Earle  1 1. 
<  )lsson,   N.   A. 
Painter,  Joseph 
Parke,  F.  H. 
Passino,    F.   J. 
Patmor,  H.  F. 
Pehrson,  A.   K. 
Peirce,    E.    C. 
Peoples,  J.  S. 
Perry,  G.  M. 
Price,  W.   F. 
Proft,  J.  W. 
Quinn,  J.  M. 


Rabold,  YV.  E. 

Kick,  R.  C. 
Riley,  R.   S. 
Kills,   VV.  H. 
Robinson,  R.  L. 
Sattley,   E.  C. 
Schrecongost,  C.  P. 
Searles,   E.   J. 
Severn,  A.    15. 
Shannon,  D.  E. 
Smith,  R.  H. 
Smith,  W.  L. 
Stucki,  A. 
Summerfield,  D.  W, 
Ternent,   H.  J. 
Thomas,  W.  H. 
Walther,   G.   C. 
Watson,   John 
Watts,  J.  J. 
Willoughby,  F.  R. 
Wright,  John  P. 


VISITORS 


Abel,    W.    H. 
Abel,  W.  M. 
Acker,  H.  J. 
Adams,  L.  F. 
Alder,  C.  E. 
Andrews,  Guy  L. 
Bergman,    O. 
Bigelow,   Geo.   R. 
Bonhoff,   E.   L. 
Boucek,  Frank  C. 
Brown,   R.   J. 
Deuser,  J.  M. 
Dunham,   C.   W. 
Echard,  J.  E. 
Ferrall,  C.  L. 
Frazier,  Thos.  A. 
Fuerst,  H.  F. 


Gable,  M.  G. 
Gray,  A.  E. 
Henderson,  X. 
Hollingsworth,  C.  N. 
Heck,  G.  H. 
Jex,  W.  S. 
Jungbluth,   H.   A. 
Mahan,  W.  C. 
Masterann,  Jos. 
Masterman,  T.  W. 
Miles,   C.   B. 
Rambo,  R.  E. 
Rodgers,  J.  H. 
Sisca,  Alfred  G. 
Smith,   Sion  B. 
Stenson,  G.  A. 
Vogt,  L.  F. 


The  call  of  the  roll  was  dispensed  with,  the  record  of  at- 
tendance being  had   through   the  registration   cards. 

The  reading  of   the   minutes  of   the  last  meeting  was   dis- 
pensed  with   as   they   are  to  appear   in  printed    form. 
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The   Secretary   read   the    following  list   of   applications   for 
membership : 

Acker.  H.  ].,  Foreman,  Pennsylvania  System,  261  37th  Street, 
Pittsburgh,    Pa.      Recommended   by    II.   B.    Meeker. 

Bandi,  John,  Bill  Clerk.  P.  C.  &  Y.  R.  R..  11 15  Cms  Street, 
Pittsburgh,   Pa.     Recommended  by  E.  D.   Harney. 

Bigelow,    George    R.,    Clerk,    P.    &    L.    E.    R.    R.,    121     Bertha 

Street,    Alt.    Washington.     Pittsburgh,     Pa.      Recommended 

by   E.    K.  Thomas. 
Day,   Paid,   V.    I'.  &  Treas..  Adair-Day  Corporation,   1025   Wid- 

ener    Building,    Philadelphia.    I'a.      Recommended   by   J.   D. 

Conway. 

Holmes,  E.  H.,  Asst.  to  Pres.,  Fort  Pitt  Malleable  Iron  Co., 
McKees  Rocks,    Pa.     Recommended  by  Frank  J.    Panahan. 

Packner.  R.  A.,  Vice  Pres.,  Neely  Nut  &  Bolt  Co.,  26  South 
22nd   St.,  Pittsburgh,  Pa.     Recommended  by  1).   M.    Howe. 

Paird,  E.  C,  Pres.  &  Managing  Editor.  The  Railroad  Herald, 
316  E.  5th  St.,  Atlanta,,  Ga.  Recommended  by  J.  D. 
Conway. 

Paird,  George  R.,  Clerk,  Pennsylvania  System,  140  Meadow 
Street,    Pittsburgh,    Pa.      Recommended   by    W.    E.    Rabold. 

Dytle,  II.  I.,  Clerk,  P.  C.  &  Y.  R.  R..  507  Woodward  Avenue. 
McKees  Rocks,   Pa.     Recommended  by  E.  P.  Harney. 

Masterann,  Joseph,  Conductor,  Pennsylvania  System,  Pox  100, 
Hazzard,   Pa.     Recommended   by   S.   A.    Damore. 

Noonan,  W.  C,  Car  Acc't,  P.  &  W.  Va.  Ry.,  926  Wabash 
Building,   Pittsburgh,   Pa.     Recommended  by  R.  P.  Barrett. 

Porter.  Chas.  E..  Yard  Master,  P.  C.  &  Y.  R.  R..  21  Phillips 
Avenue.  Neville  Island  City.  Pa.  Recommended  by  E.  P. 
1 larney. 

Mono,  Dominick,  Timekeeper,  P.  &:  P.  E.  R.  R.,  502  Cuff 
Avenue,  Monongahela,  Pa.  Recommended  by  S.  A.  Damore. 

Wev,  I  tarry  M..  Re]).,  Pittsburgh  Testing  Paboratory,  7th  and 
Bedford  Avenues,  Pittsburgh,  i'a.  Recommended  by 
Harve   B.   Pauderbaugh. 
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Willoughby,  Frank  R.,  Clerk,  Pennsylvania  System,  114  New 
York  Street,  Edgewood,  Pittsburgh,  Pa.  Recommended 
by   \Y.    E.    Rabold. 

PRESIDENT:  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee,  the  gentlemen  will 
become  members  upon  payment   of  the  year's  dues. 

There  being  no  further  business,  Mr.  L.  F.  Vbgt,  Works 
Manager  of  the  Standard  Chemical  Company  presented  the 
paper  of   the  evening  entitled: 


"RADIUM"— The   Wonder   Element 

By 
LOUIS  FEXX  YOCxT. 

Gentlemen :  When  Mr.  Lent  asked  me  to  talk  to  you 
about  Radium,  I  confess  I  finally  accepted  the  invitation  with 
some  misgivings,  wishing  (as  most  of  us  do  now  and  then) 
that  1  were  a  clever  public  speaker,  and  not  just  a  production 
man.  If  you  will  accept  me,  however,  as  a  production  man,  1 
will  be  pleased  if  so  fortunate  as  to  afford  you  an  interesting- 
glimpse  of  a  big  subject. 

It  is  perhaps  of  special  local  interest  to  mention  that  Pitts- 
burgh is  the  birthplace  of  the  Radium  industry  in  America.  It 
was  here,  in  1 9 1 3 ,  that  the  first  Radium  was  extracted  in 
America,  after  two  years  of  pioneering  effort,  and  it  has  been 
here  that  two-thirds  of  the  world's  available  Radium  has  been 
produced. 

An  effort  will  be  made  to  make  the  subject,  "Radium  the 
Wonder  Element,"  popularly  interesting,  rather  than  deeply 
scientific.  It  will  be  necessary  to  touch  a  little  on  the  scientific 
status  of  Radium  to  get  a  true  conception  of  what  Radium  is 
and  means,  for  Science  and  Radium  are  closely  associated. 
The  subject  will  be  covered  in  the  following  sequence: 
Present  Status  of  Redium ;  Characteristics ;  Uses ;  Story  of  the 
Discovery  of  Radium;  Pioneering  of  Radium  in  America;  the 
Mining  of  the  Ore ;  Extraction ;  Alloys  of  Vanadium  and 
Uranium. 
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THE  PRESENT  STATUS  OF  RADIUM. 

Radium,  the  wonder  element,  the  mysterious,  a  key  to  the 
unknown  in  science  and  in  the  arts,  is  generally  classed  as  one 
of  the  present  wonders  of  the  world.  Radium  has  forced 
anew  the  conviction  that  all  things  are  possible  and  that 
science  is  making"  almost  incredibly  rapid  progress  toward 
something,  as  yet  indefinite,  but  certainly  tremendous  and 
comparatively  close. 

One  need  only  pause  a  little  to  go  over  what  has  hap- 
pened in  the  last  few  years,  to  feel  this  sentiment. 

Radium  is  a  so-called  element  to  conjure  with  in  its 
wonderful  possibilities,  almost  unlimited.  Although  much  has 
been  learned  about  Radium,  much  remains  to  be  discovered. 
Little  of  the  mystery  of  its  being  is  as  yet  known,  of  its 
parentage,  childhood,  maturity  and  death.  It  seems  almost  to 
be  possessed  of  a  mysterious  spirit,  in  the  energy  it  gives  off 
and  effect  it  has  on  life.  The  ordinary  elements  we  have 
known  seem  stolid  and  unemotional  in  comparison,  not  changing 
apparently  as  the  centuries  go  by ;  while  they  do  little  of  them- 
selves to  explain  the  wonders  of  science  and  of  the  universe. 

■  Radium  is  generally  conceded  to  be  an  element,  but  the 
old  conception  has  been  that  an  element  is  something  un- 
changing, fixed  and  tangible.  An  element  has  been  defined  as 
"A  substance  which  cannot  be  decomposed  by  any  known 
method,"  such  for  example  as  Iron,  Carbon  and  Oxygen. 

Our  ideas  of  elements  are  being  rapidly  changed.  In 
Radium  we  have  a  so-called  element  going  through  transforma- 
tions quite  at  variance  with  the  usual  conduct  of  well  behaved 
elements  such  as  we  have  known.  The  ancient  alchemists 
dreamed  of  transmuting  common  base  metals  or  elements  into 
gold,  and  others  since  have  been  for  and  against  the  possibility 
of  transmutation,  but  now  we  have  something  similar  in 
Radium,  and  having  this,  we  may  quite  reasonably  expect  to 
realize  the  alchemists'  dream  sooner  or  later,  as  an  interesting 
incident  in  the  development  of  our  knowledge  of  atonic  matters. 

Radium  comes  from  the  decay  or  decomposition  of  Ura- 
nium, another  element,  during  the  course  of  thousands  of 
years,  probably  from  some  particular  kind  of  particle  making 
up  the   Uranium  atoms.     It  is  hardly  conceivable  that  the  com- 
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paratively  large  tonnage  of  this  element  is  all  going  to  Radium 
ultimately. 

Uranium  had  been  known  for  many  years  before  its 
radioactivity  was  discovered.  It  breaks  down  through  a  num- 
ber of  distinct  products,  each  of  different  atomic  weight  and 
chemical  characteristics,  such  as  Cranium  X,  Uranium  X-2, 
then  Ionium,  which  in  turn  changes  to  Radium.  Radium 
then  decomposes  by  steps  through  many  definite  products, 
Radium  A,  B,  C,  etc.,  F  being-  Polonium  and  down  to  (',,  which 
is  radio  lead,  a  clear  case  of  atomic  disintegration,  the  drop  in 
atomic  weight  having  been  from  238  for  Uranium  to  206  for 
radio    lead. 

A  somewhat  similar  series  of  radio  active  decomposition 
products  is  formed  from  Thorium  and  another  series  starting 
with  Actinium,  which  is  itself  a  disintegration  product  of 
Uranium,  each  finally  goes  to  lead  of  slightly  different  atomic 
weight.  That  from  the  Uranium  series  being  206 ;  from 
Thorium  208  and  from  Actinium  207.  This  is  of  course  not 
ordinary  lead  and  may  ultimately  be  found  not  to  be  lead  at  all. 

It  is  notable  that  ordinary  lead  is  the  best  known  sub- 
stance for  stopping  the  rays  of  Radium,  and  for  this  reason 
it  is  used  for  lining  containers  for  Radium  to  enable  it  to  be 
carried  without  injury  to  the  person. 

In  the  progress  of  science,  a  basic  discovery  seems  to 
come  at  more  or  less  definite  intervals,  almost  as  if  planned 
in  advance,  enabling  further  progress  to  be  made.  A  new  key 
is  furnished  to  unlock  another  chest  of  mysteries  at  about  the 
time  scientists  are  prepared  to  go  further  toward  perhaps  the 
ultimate  secret  of  the  Universe. 

Radium  is  without  doubt  such  a  key  and  basic  discovery. 
The  use  of  Radium,  therapeutically,  wmile  very  important  and 
taking  most  of  the  Radium  now  produced,  is  to  be  of  less 
importance.  I  believe,  than  its  future  scientific  use.  The  re- 
searches made  possible  by  it  will  have  a  great  effect  on 
civilization  in  the  next  few  years. 

Previous  conceptions  of  physics,  chemistry  and  electricity 
have  been  changed.  The  ultimate  composition  of  matter  may 
soon  be  known   as   an   effect  of  Radium   research. 

The  true  significance  of  Radium  is  little  realized  at  this 
time.     A  few  men  of  science  are  awake  to  the  possibilities.     By 
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means  of  the  effects  produced  by  alpha  rays  given  off  from 
Radium,  Rutherford,  a  famous  scientist,  has  broken  down 
the  atomic  structures  of  Nitrogen,  Boron,  Fluorine,  Sodium, 
Aluminum  and  Phosphorous,  liberating'  Hydrogen  from  each. 
The  alpha  rays  from  Radium  are  in  themselves  particles  of 
Helium,  a  rare  and  gaseous  element,  the  particles  being 
thrown  off  by  Radium  continuously  at  a  speed  of  approximately 
ten  thousand  miles  per  second  or  twenty  thousand  times  as 
fast  as  a  rifle  bullet.  It  is  the  most  intense  form  of  kinetic 
energy   known. 

When  these  particles  of  Helium,  of  the  alpha  ray  from 
Radium,  traveling  at  this  great  speed,  strike  the  particles  of  the 
atoms  of  certain  other  elements,  the  impact  amounts  to  an 
explosion,  resulting  in  the  breaking  off  of  particles,  leaving  the 
atom  quite  different  in  its  make-up  and  characteristics,  being 
essentially  a  different  element. 

In  Rutherford's  work,  Hydrogen  was  broken  off  from  the 
atoms  of  the  six  elements  mentioned,  but  the  atoms  of  all  ele- 
ments, can  not  as  yet  be  so  broken  down. 

An  atom  is  no  longer  the  smallest  particle  of  matter.  It 
has  been  found  that  atoms  themselves  consist  of  a  nucleus  of 
"Protons,"  which  are  something,  probably  Helium  or  Hydrogen, 
having  positive  electrical  charges  and  to  these  nuclei  are  at- 
tached by  attraction  "electrons"  which  have  practically  no  mass 
and  are  essentially  negative  charges  of  electricity.  These  ar- 
rangements of  nuclei  and  electrons  may  be  compared  with  the 
solar  systems,  where  the  suns  are  the  nuclei  and  the  stars  and 
planets  the  electrons,  and  like  the  solar  systems,  there  is  com- 
paratively great  space  between  the  nuclei  and  electrons. 

The  number  of  Protons  in  the  nucleus  and  number  of 
electrons  attached  determines  the  kind  of  element.  All  ele- 
ments, and  therefore  all  matter,  seem  now  to  be  mainly  Helium 
and  Hydrogen  combinations  plus  electrical  energy.  The  ulti- 
mate particle  may  be  found  to  consist  of  Hydrogen  only  and 
electrical    energy. 

It  may  sometime  be  found  possible  to  form  elements  at 
will,  that  is,  to  make  tin,  copper,  iron,  gold,  silver,  carbon, 
oxygen,  etc.,  out  of  the  ultimate  atomic  constituents. 

The  atomic  energy  involved  in  the  possible  creation  of 
elements  as  outlined  above  is  enormous — when  the  time  comes 
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that  hydrogen  may  be  converted  into  other  elements,  and  that 
may  be  sunn,  each  pound  of  Hydrogen  so  converted  could  pos- 
sibly liberate  intra-atomic  energy  equivalent  to  the  power  ob- 
tainable from  twenty  million  pounds  of  coal.  Ten  thousand 
tons  of  coal  per  pound  of  Hydrogen,  according  to  approximate 
calculations. 

The  reservoir  of  power  stored  up  in  the  form  of  intra- 
atomic  energy  has  not  been  unlocked  as  yet  and  is  so  far 
beyond  our  human  comprehension  in  possibilities  as  to  be  almost 
infinite.  The  total  power  or  energy  represented  by  the  coal 
deposits  of  the  world  are  trifling  in  comparison.  Coal  is  the 
stored  up  energy  of  a  portion  of  that  mysterious  energy  that 
comes  from  the  sun.  The  use  of  coal  for  the  production  of 
power  will  sometime  be  considered  crude  work,  and  after  all, 
coal  will  soon  be  exhausted  and  then  what?  Water  power 
has  a  chance,  but  it  too  may  become  obsolete.  Coal  and  water 
power  equipment  may  become  objects  of  interest  in  museums, 
ioo  years  from  now,  at  the  rate  science  is  progressing". 

Wireless  telegraph  and  telephone  are  now  becoming  com- 
monplace, yet  the  detection  and  use  of  these  vibrations  is  only  a 
key  to  the  use  of  other  vibrations  between  these  vibrations  and 
those  of  light,  the  mysteries  of  which  still  remain  locked.  We 
all  know  there  are  noises  about  us  we  cannot  hear,  things  we 
cannot  see  nor  feel,  due  to  the  limitations  of  the  human  senses, 
but  which  we  can  discover  by  finding  the  keys.  From  present 
indications  it  will  not  be  many  years  before  it  will  be  proved 
conclusively  that  all  of  the  sciences  lead  back  to  one  common 
origin,  some  ultimate  thing  or  force,  whether  it  be  physics, 
chemistry,  electricity  or  even  biology.  In  fact  the  first  three 
seem  to  have  already  joined  hands  in  the  electron. 

The  final  secrets  of  life  may  be  attained  sometime,  some- 
how, and  it  looks  as  if  mankind  is  to  solve  them  finally.  It 
is  unbelievable  that  progress  should  stop,  and  if  not,  what  is  the 
end  It  seems  unreasonable  to  believe  that  we  are  making 
these  discoveries  entirely  of  ourselves,  with  our  human  minds 
and  bodies ;  it  seems  rather  that  the  Divine  must  enter  into  it 
according  to  a  seemingly  well  ordered  plan  of  progress.  The 
deeper  we  get,  the  more  convincing  it  is,  and  our  relations  to 
the  Supreme  Being  seem  to  join  with  the  sciences  in  leading 
fiack  to  that  same  ultimate  force. 
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I  make  no  claims  to  be  right  nor  for  scientific  accuracy  and 
apologize  for  venturing  to  discuss  matters  verging  perhaps  on 
the  deeply  scientific,  humbly  admitting  lack  of  knowledge.  If 
it  be  permitted,  however,  to  speculate  and  dream  a  little,  it 
need  cause  no  controversy,  for  after  all  speculation  and  dream- 
ing must  accompany  all  thought  today  on  science  and  those 
things  such  as  Radium,  that  assist  scientific  advancement ;  ac- 
cordingly I  venture  the  following : 

In  every  scientific  phenomenon,  in  all  energy,  in  all  life 
whatsoever,  from  the  lowest  to  the  highest  forms,  in  every 
chemical  reaction,  in  the  soul  of  everything,  there  possibly 
enters  an  "Entity  Z,"  so-called  for  want  of  a  better  designation, 
which  is  Divine,  and  is  the  actual  controlling  force  that  makes 
everything  take  place,  scientifically.  The  thought  is  somewhat 
similar  to  the  reasoning  of  Steinmetz  as  to  his  "Entity  X"  in 
"Science  and  Religion."  His  "Entity  X,"  however,  does  not 
seem  to  quite  cover  the  ultimate  force  that  makes  things  take 
place  which  I  venture  to  call  "Entity  Z."  Perhaps  the  attain- 
ment of  full  knowledge  of  this  force  is  the  ultimate  goal  and 
end  of  science.  There  has  been  a  tendency  on  the  part  of 
some  to  lose  their  reverence  for  the  Divine  in  the  study  of 
science. 

It  does  not  seem  inappropriate  to  me  to  make  these  remarks 
at  this  time  on  the  eve  of  what  seems  to  be  an  approaching 
scientific  climax.  The  signs  all  point  to  imminent  and  tre- 
mendous scientific  discoveries,  followed  by  unprecedented 
changes  in  the  means  and   manner  of  human   progress. 

However,  there  is  an  ominous  black  cloud  on  the  horizon 
of  civilization  and  the  scientific  progress  of  mankind.  The 
clcud  is  Bolshevism.  If  this  cloud  envelopes  the  world,  and  the 
danger  is  great,  scientific  progress  and  civilization  itself  will 
fall  into  an  abyss  from  which  there  may  be  no  recovery.  I 
feel  like  crying  but,  Awake!  while  there  is  yet  time.  Religion 
alone  seems  to  stand  in  the  way  and  even  religion  appears  to 
be  staggering  under  the  load.  Bolshevism  is  a  destroyer  of 
civilization    and    all    tlr1'    is   precious    and    sacred. 

To  return  to  Radium  itself,  its  present  status  has  been 
indicated.  It  has  been  shown  that  Radium  is  a  key  to  a  know- 
ledge of  the  ultimate  constitution  of  matter,  the  thing,  energy, 
force   or   whatever    it    may   he.    in    which    originate   all    material 
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things  and  even  the  spiritual  lias  been  hinted  in  "Entity  Z." 
From  the  mysteries  present  and  future,  we  pass  to  the  more 
definite    present    knowledge    of    Radium    the    element. 

CHARACTERISTICS   OF    RADIUM. 

Radium  as  generally  used  is  a  white  powder,  a  salt  of 
the  metal,  such  as  its  chloride,  bromide  it  sulfate.  Radium 
metal  itself  i>  never  used  and  in  fact  only  one  claims  to  have 
produced  it.  Madame  Curie.  These  salts  glow  slightly  in  the 
dark  and  in  most  respects  chemically  resemble  the  correspond- 
ing barium  salts.  As  a  matter  of  fact,  barium  is  generally 
associated  with  Radium  all  through  the  extraction  and  recovery 
processes  to  furnish  a  vehicle  for  the  carrying  of  Radium  from 
one  step  to  another,  so  that  the  infinitely  small  amount  present 
may  be  safely  recovered  in  a  considerable  bulk  of  material. 
This  barium  is  finally  separated  from  the  Radium,  leaving-  a 
Radium  salt  of  very  high  purity,  the  salt  being  what  is  meant 
by  the  word  "Radium"  today,  broadly  speaking. 

These  salts  are  radio  active  and  reach  their  maximum 
normal  activity  about  thirty  days  after  the  last  production  step. 
Radium  is  sold  according  to  the  milligrams  of  Radium  ele- 
ment   contained    in    the    salts. 

Radium  gives  off  three  kinds  of  rays,  called  respectively 
Alpha.  Beta  and  Gamma  rays.  The  alpha  rays  are  discharged 
particles  of  helium,  the  Beta  rays  discharged  electrons  and 
the  Gamma  rays  resemble  light  waves  which  travel  at  a  speed 
of   186.000  miles  per  second. 

The  Alpha  and  Beta  rays  are  stopped  with  comparative 
ease  by  rubber  screens  and  do  not  have  the  deep  penetrating 
power  possessed  by  the  Gamma  rays,  which  are  those  of  greatest 
value  therapeutically.  It  requires  thick  lead  to  stop  the  latter. 
In  some  respects  the  Gamma  rays  resemble  X  or  roentgen  rays, 
but  go  deeper  without  damaging  good  tissue,  and  it  is  largely 
this  ray  that  is  used  for  the  treatment  of  cancer.  In  this  work 
the  alpha  and  beta  rays  must  be  screened  off  so  as  not  to 
burn  the  skin  while  the  gamma  rays  are  going  in  deep.  A 
very  large  number  of  cancer  cases  have  been  cured  so  that 
no  recurrence  of  the  trouble  has  taken  place  up  to  the  present. 
It  seems  odd  that  the  gamma  ray  should  single  out  only  the 
diseased  tissue  in   its  attack   and   pass  through   the  good   tissue 
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without  harming"  it.  Probably  the  diseased  tissues  have  less 
power  of  resistance. 

Radium  loses  its  strength  or  activity  at  the  rate  of  fifty 
percent  in  seventeen  hundred  years,  gradually  changing  into 
other  elements  as  explained  before. 

Sometime  someone  will  find  how  to  accelerate  the  trans- 
formation of  uranium  into  Radium.  It  is  a  research  of  fasci- 
nating- possibilities.  The  tonnage  of  uranium  is  something 
tangible  and  comparable  with  other  elements  with  a  means  of 
converting  it  rapidly  into  Radium,  the  scientific  and  industrial 
possibilities  stagger  the  imagination.  Success  might  easily 
mean  death  to  the  fortunate  one  in  the  sudden  liberation  of 
energy,  but  who  would  not  count  his  life  well  spent  in  leaving 
such  an  accomplishment  for  humanity  ? 

It  has  been  stated  that  if  all  the  energy  given  off  by  a 
gram  of  Radium  during  its  life  could  be  liberated  at  once, 
there  would  be  produced  power  enough  to  lift  the  Wool  worth 
building-  some  hundreds  of  feet,  more  or  less,  and  if  so  it  is 
interesting.  Seriously,  therein  lies  another  fascinating  re- 
search— how  to  liberate  the  enormous  energy  of  Radium  faster 
than  fifty  per  cent  in  seventeen  hundred  years.  Radium  ex- 
hibits the  following  notable  properties  among  others  : 

(i)  The  continuous  emission  of  heat  without  noticeable 
loss    of    weight. 

(2)    Continuous    emission    of    Helium    and    electrons. 

(  3  )    Causes  vibration  in  the  ether. 

(4)  lionizes  air  and  gases. 

( 5 )  Causes  chemical  reactions  in  substance  exposed  to  its 
rays. 

(6)  The  rays  produce  color  effects  in  some  substances, 
probably  due  to  atomic  disturbance. 

(7)  Promotes   growth   of  plant   life. 

( 8  )  Arrests  and  destroys  certain  malignant  growths  and  is 
of  great  value  therapeutically. 

THE  USES  OF  RADIUM. 
The   largest   present   demand    for   Radium    is    from   doctors 
and  hospitals,  largely  for  use  in  treating  cancer,  in  which  serv- 
ice   it    has    been    particularly    successful.      Some    other    notable 
therapeutic  uses   include   treatment   of   skin   diseases  and   goitre. 
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Researches  are  going  on  continuously  among  the  medical  men 
to  determine  the  effect  of  Radium  on  all  diseases.  The  re- 
moval of  birth  marks  without  leaving  a  sear  is  an  interesting 
side  development,  and  the  successful  treatment  of  tonsils  has 
lately  been  accomplished. 

It  is  probable  that  nearly  90%  °f  tne  Radium  produced 
is  being  used  as  mentioned.  In  every  large  city  of  America, 
and  almost  of  the  world,  Radium  may  he  found  in  the  hands  of 
doctors  and  hospitals.  One  of  the  largest  amounts  in  one 
place  is  probably  nearly  three  grams  possessed  by  the  Mayo 
Brothers  of  Rochester,  Minn.  Xew  York  State  has  purchased 
Radium  by  state  appropriation,  the  city  of  Philadelphia  has 
bought  two  grams,  and  it  is  likely  that  other  States  and  cities 
will  follow,  to  provide  their  institutions  with  Radium,  particu- 
lar! v  for  those  who  cannot  afford  treatment  with  it  otherwise. 

Radium  is  not  used  as  a  medicine,  the  powdered  salt  always 
remaining  intact,  sealed  in  a  glass  tube  or  placque.  Only  the 
rays  given  off  through  the  walls  of  these  tubes  are  used,  so 
that  the  Radium  is  practically  everlasting  excepting  for  acci- 
dental breakage  or  loss.  It  occasionally  happens  that  a  tube 
of  Radium  worth  perhaps  ten  thousand  dollars  gets  thrown  out 
with  surgical  dressings  at  a  hospital,  which  is  an  easy  thing  to 
happen  and  generally  leads  to  much  excitement  and  search, 
and  calls  for  assistance.  Ine  one  such  case  a  fifty  milligram 
tube  of  Radium  was  lost.  The  suspected  surgical  dressings  had 
been  burned  in  a  fireplace  and  the  ashes  had  been  spread  in 
a  neighboring  back  yard  a  block  away.  With  an  electroscope 
the  operator  placed  on  the  search  got  negative  results  every- 
where, trying  to  locate  the  Radium  as  usual  by  its  radio  active 
effect  on  the  electroscope,  until  finally  the  ashes  in  the  back- 
yard  were  reached  and  there  the  eletroscope  showed  the 
Radium  to  be  distributed  through  the  cinders.  These  cinders 
were  gathered  up  carefully,  sent  back  to  Pittsburgh,  were  treated 
and  approximately  forty  milligrams  were  recovered  out  of  the 
original  fifty  lost,  and  were  returned  to  the  happy  owner.  It 
may  be  well  to  recall  that  it  takes  one  thousand  milligrams  to 
make  a  gram  and  four  hundred  and  fifty-three  grams  to  make 
a  pound,  to  visualize  or  appreciate  the  weight  of  the  loss  and 
recovery  in  this  instance. 

Another  established  use  for  Radium  is  in  so-called  Radium 
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luminous  paints,  which  you  see  commonly  now  on  the  dials 
of  watches  and  clocks,  to  tell  the  time  in  the  dark.  This 
paint  contains  a  very  slight  amount  of  Radium,  as  you  may 
guess  from  the  price,  hut  that  little  is  important.  The  paint  is 
essentially  luminous  zinc  sulfide,  heing  a  specially  prepared 
crystalline  variety,  luminous  of  itself  after  exposure  to  light, 
but   not  for  long. 

When  a  slight  amount  of  Radium  is  added  the  paint  he- 
comes  continuously  luminous,  due  to  the  bombardment  of  the 
zinc  sulfide  crystals  by  the  rays  from  the  Radium.  This  sets 
up  a  greenish  glow  which  is  entirely  independent  of  the  effect 
of  sunlight  and  can  be  readily  seen  in  dark  places  where  sun- 
light may  never  reach.  This  continual  bombardment  of  the 
zinc  sulfide  crystals  by  the  Radium  rays  gradually  destroys 
the  crystals,  until  the  luminosity  is  finally  lost ;  not  due  to  any 
failure  of  the  Radium,  for  it  remains  substantially  as  strong 
as  at  first.  The  length  of  life  of  the  paint  depends  on  not  using 
too  much  Radium  and  on  the  kind  of  crystals  used.  The 
necessary  brilliance  of  the  luminousity  depends  on  using 
enough  Radium.  The  compromise  between  the  two  generally 
results  in  good  luminousity  that  lasts  for  from  two  to  five 
years.  Meso-thorium,  a  radioactive  by-product  of  gas  mantle 
manufacture  is  now  coming  into  use  somewhat  as  a  substitute 
for  Radium  in  the  cheaper  grades. 

During  the  war  our  government  and  the  allies  used  large 
amounts  of  this  paint  for  naval  instruments  and  aeroplane 
dials,  also  for  gun  sights  and  for  man}'  other  things  where 
lights  must  not  be  seen  by  the  enemy,  including  the  Doughboy's 
wrist  watch.  The  amount  of  Radium  consumed  in  this  way 
is  very  small  compared  with  the  total  annual  output.  There 
has  been  no  shortage  of  Radium  nor  is  there  likely  to  be. 
Notwithstanding  the  assertions  of  alarmists.  Radium  produc- 
tion has  kept  up  with  the  demand. 

A  third  use  of  Radium,  and  ultimately  the  most  im- 
portant, is  its  employment  in  Universities  and  by  scientists  for 
research  work.  A  few  of  the  larger  institutions  now  have 
Radium,  but  all  should  have  quantities  sufficient  to  enable 
them  to  join  in  the  greatest  researches  man  has  engaged  in,  the 
investigation  of  atomic  structure,  the  possibilities  of  which 
have   been    mentioned   earlier. 

140 


THE   STORY  OF  THE  DISCOVERY   OF    RADIUM; 
It   was  in    [898  that  .Monsieur   Pierre  and   Madame  Marie 
Curie    discovered    Radium.      It    was    not    until    1902,    however, 
that     the    existence    of    the    new    element     was    proved    to    the 

satisfaction  of  scientists  and  the  characteristics  of  Radium  were 
made  known  The  time  was  ripe  for  the  discovery  of  Radium, 
in  1898,  in  that  Becquerel  and  others  had  previously  discovered 
and  worked  on  radio  activity,  and  it  is  doubtful  if  Radium 
would  ever  have  been  discovered  except  for  its  radio  activity. 
In  any  known  ore  it  is  present  in  such  almost  infinitesimally 
small  amount  as  to  be  beyond  analytical  methods  such  as  apply 
to  ordinary  elements,  and  in  ore  it  is  not  even  reckoned  in 
per  cent  content.  It  is  only  by  means  of  its  known  relation 
to  uranium  and  by  electroscopic  measurements  of  its  radio 
activity  that  it  can  be  detected  and  controlled  during  mining, 
extraction    and    recovery. 

Almost  immediately  following  Roentgen's  discovery  of  X- 
rays,  Becquerel  in  1895  discovered  that  uranium  is  radio 
active,  although  uranium  had  long  been  known  and  had  been 
used  to  color  the  fine  Bohemian  glass  so  well  known. 

This  discovery  of  the  radioactivity  of  uranium  was  in 
reality  the  first  step  in  the  discovery  of  Radium,  which  fol- 
lowed three  years  later.  In  1903  the  Nobel  prize  was  awarded 
jointly  to  the  Curies  and  Becquerel  for  the  discovery  of  radio- 
activity and  the  new   radio  active  substances. 

Cranium  had  been  extracted  from  the  pitchblende  ores  of 
St.  Joachimsthal.  The  Curies  found  the  residues  were  more 
radio  active  than  the  remaining  uranium  accounted  for,  and  this 
led  them  to  suspect  the  presence  of  something"  hitherto  un- 
known, of  greater  radioactivity  than  uranium. 

After  a  long  research  under  hardships  and  poverty,  they 
finally  succeeded  in  getting  a  radio  active  constituent  concen- 
trated to  a  point  millions  of  times  stronger  in  activity  than  the 
uranium  Becquerel  had  observed  and  proved  beyond  dispute 
that  rhis  activity  was  caused  by  a  hitherto  unknown  element, 
which  they  named  Radium,  because  of  the  rays  emitted.  This 
research  of  the  Curies'  is  a  classic,  as  an  example  of  clear 
visioned,  systematic  research,  finally  resulting  in  success. 

Out  of  the  apparently   worthless   refuse  of  the  pitchblende 
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Madame  Marie  Curie  discussing  radium  with  President  James 
C  Gray  (left)  and  Works  Manager  Louis  Fenn  Vogt  (right),  of  the 
Standard  Chemical  Company,  upon  her  recent  visit  to  America. 
Madame   and   Monsieur   Curie   discovered   radium   in    1898. 


dumps,  Radium  was  brought  forth,  to  the  amazement  oi 
science  and  disturbance  of  our  conceptions  of  things  in  general. 

Having  discovered  Radium,  they  proceeded  to  establish 
most  of  the  data  available  as  to  the  characteristics  of  the  cle- 
ment itself.  Monsieur  Curie  was  unfortunately  killed  in  an 
accident.  The  work  is  still  being  carried  on  by  Madame  Curie 
in  her  laboratory  at   Paris. 

She  has  proved  among  other  things  that  Radium  gives 
off  heat  continuously;  that  a  gram  of  it  gives  off  sufficient  heat 
in  forty-five  minutes  to  raise  the  temperature  of  a  gram  of 
water  from  freezing  to  the  boiling  point,  and  this  goes  on  at 
a  rate  of  scarcely  noticeable  diminution  in  a  life  time.  Heat 
means  energy,  power  and  work  and  this  heat  is  produced  almost 
without  appreciable  consumption  of  the  substance  producing  it. 

The  Radium  produced  by  the  Curies  finally  went  to  hos- 
pitals largely,  and  how  it  came  to  be  used  for  the  treatment 
of  cancer  is  a  story  in  itself.  European  medical  men  were 
about  ten  years  ahead  of  the  American  profession  on  the  use 
of  Radium,  therapeutically,  when  it  was  taken  up  here.  The 
use  of  Radium  in  America  had  to  be  pioneered  as  well  as  the 
production  of  it. 

Madame  Curie  discovered  another  radio  active  element,  in 
1898,  just  before  she  discovered  Radium  and  named  it  polonium, 
after   her   native    country,    Poland. 

It  is  recent  history,  how  the  women  of  America  raised  a 
fund  of  one  hundred  and  twenty  thousand  dollars  to  purchase 
a  gram  of  Radium  and  presented  this  gram  to  Madame  as  a 
token  of  appreciation  of  her  great  service  to  humanity. 
Madame  and  her  two  daughters  were  brought  to  America  as 
guests  last  summer,  and  President  Harding  made  the  presenta- 
tion at  the  White  House  in  the  presence  of  a  notable  gathering 
of  scientists,  diplomats  and  others  of  prominence.  Very  ap- 
propriately the  Radium  was  furnished  from  Pittsburgh  by  the 
Standard  Chemical  Company,  the  company  which  has  pioneered 
the  extraction  of  Radium  in  America,  and  has  produced  most 
of  that  available  in  the  world. 

Next  to  possessing  a  quantity  of  Radium  one  of  Madame's 
dearest  wishes  was  to  see  how  Radium  is  produced  in  America 
on  the  typical  large  scale  so  characteristic  of  American  indus- 
trial  undertakings.      She   was   shown   all   the  operations   carried 
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on  at  the  Canonsburg,  Pennsylvania,  works,  and  at  the  refining' 
laboratory  in  Pittsburgh.  Some  of  the  processes  used  were 
new  to  her,  the  American  ore  carnotite  requires  treatment  dif- 
fering from  that  used  for  the  pitchblende  ores  of  Europe. 

The  ore  treated  in  America  is  very  low  grade  compared 
with  pitchblende  and  unlike  pitchblende  it  contains  vanadium 
in  addition  to  uranium  and  Radium,  which  complicates  the 
treatment.  With  so  large  a  quantity  of  Radium  as  a  gram, 
much  may  be  expected  from  the  researches  Madame  Curie  is 
now   carrying   on. 

THE    PIONEERING    AND    PRODUCTION    OF 
RADIUM  IN  AMERICA. 

The  first  activity  toward  the  production  of  Radium  in 
America  started  in  the  spring  of  191 1,  when  the  late  Joseph 
M.  Flannery  of  Pittsburgh  organized  the  Standard  Chemical 
Company,  as  a  result  of  his  investigation  of  the  therapeutic 
use  of  Radium  in  Europe.  Even  at  that  time  it  was  one  of 
the  few  hopes  for  the  cure  of  cancer. 

'  Air.  Flannery  was  a  well  known  business  man  of  Pitts- 
burgh, having  no  scientific  training.  A  death  in  his  family 
undoubtedly  influenced  him  to  attempt  the  production  of 
Radium.  Pie  had  heard  of  the  discovery  of  a  low  grade  ore 
in  Colorado  called  Carnotite.  There  was  no  established  demand 
for  Radium  in  America,  there  was  no  process  for  extracting  it 
from  this  low  grade  ore,  yet  being  a  man  of  vision  and  nerve 
he  went  ahead.  Ore  claims  were  secured,  technical  men  were 
engaged  to  work  out  processes  and  a  works,  small  at  first, 
was  established  at  Canonsburg,  Pennsylvania,  twenty  miles  out 
of    Pittsburgh. 

After  many  disappointments  and  changes  of  technical 
force,  a  successful  extraction  process  was  finally  worked  out 
in  the  fall  of  1912,  and  production  started  January  15th,  1913. 
Many  difficulties  were  encountered,  but  one  by  one  the  troubles 
were   overcome   and   production   was   successfully   accomplished. 

It  was  early  found  that  there  was  no  outside  help  to  be 
obtained,  and  the  little  organization  had  to  work  out  its  own 
salvation.  Many  men  would  have  given  up  in  those  earlv  days, 
but  not  Mr.  Flannery.  He  had  just  been  through  a  pioneering 
proposition    in    starting   the    American    Vanadium    Company,    a 
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remarkable  success,  so  he  was  seasoned  for  the  Radium 
struggle. 

The  odds  were  so  much  against  success  that  now  looking 
back  it  seems  it  was  hardly  a  fair  gamble.  There  we  were, 
attempting  to  make  a  business  success  of  treating  ore  from 
Colorado,  coming  from  prospectors'  claims  mostly,  with  no 
definite  knowledge  of  the  extent  of  ore  deposits  or  grade  for 
the  future ;  dealing  with  an  ore  containing  a  rare  and  little 
known  element  which  could  not  be  seen,  heard,  felt  or  tasted 
or  reckoned  in  percentage  anywhere  during  the  attempted  ex- 
traction processes  until  the  finishing  point  after  months  of 
work ;  and  all  this  for  a  product  having  no  developed  sales 
demand  at  the  time  in  this  country.  It  was,  however,  all 
brought  to  successful  accomplishment. 

During  the  first  few  years  most  of  the  output  had  to  be 
sold  in  Europe  to  keep  the  company  going,  as  the  American 
demand  was  almost  nil,  and  there  was  considerable  discussion 
in  and  out  of  Congress  about  suffering  humanity  not  being 
able  to  obtain  Radium  while  it  was  all  being  shipped  out  of 
the  country  at  such  a  rate  that  soon  there  would  be  none  left. 

The  first  year  of  the  World  War  the  company  had  to 
shut  down  because  of  the  closing  of  European  markets,  but 
since  then  the  American  demand  has  steadily  increased  until 
doubtless  more  is  bought  here  now  per  year  than  there  was  in 
the  world  ten  years  ago  in  finished  condition. 

The  world's  total  output  of  Radium  since  its  discovery  in 
[898  is  probably  not  far  from  one  hundred  and  fifty  grams  of 
Radium  element,  or  about  one-third  of  a  pound. 

At  the  present  price  of  one  hundred  and  twenty  thousand 
dollars  per  gram,  the  value  of  the  world's  approximate  pro- 
duction of  Radium  to  date  is  eighteen  million  dollars,  and  most 
of  this  has  been  produced  in  America  by  the  pioneers,  the 
Standard    Chemical    Company. 

THE  MINING  OF  THE  ORE. 

The  mining  of  carnotite  ore  has  developed  from  the  first 
gophering  efforts,  to  a  well  ordered  mining  district  in  South- 
western Colorado  and  Utah.  Some  of  the  more  famous  mines 
are  in  the  region  of  Paradox   Valley.     This  valley  is  so  named 
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because  a  river  cuts  directl)   across  it.  while  the  length  of  the 

valley  is  dry. 

The  ore  is  found  largely  in  pockets.  There  are  n<>  well 
defined  veins  as  in  the  usual  mining.  Carnotite  is  a  yellow 
mineral,  generally  found  coating  and  cementing  together  the 
sand  grains  of  the  ore,  which  is  a  soft  sandstone.  The  more 
mineral  in  the  sandstone  the  richer  the  ore  until  "high  grade" 
is  obtained,  which  is  waxy  and  may  contain  very  little  sand. 
All  Radium  ores  are  graded  on  the  per  cent  of  uranium  con- 
tained,  calculated  to   oxide    (11-3   o-S  ) . 

The    mining   of   this   ore    has   always   been    especially    diffi- 


A  mining  camp  in  the  heart  of  the   Carnotite  belt   in  Colorado. 

cult.  It  is  in  an  arid  mountainous  country,  almost  without 
roads  until  lately,  and  still  nearly  without  railroads.  A  narrow 
gauge  railroad  at  Placerville  comes  within  sixty-five  miles  of 
the  Standard  Chemical  Company's  mill.  Placerville  is  the 
general  railroad  point  for  ore  and  supplies  for  the  district. 
Some  of  the  ore  claims  are  more  than  one  hundred  miles  from 
a  railroad. 

The  ore  in  general  lies  comparatively  near  the   surface   so 
that   some  of  it  can  be  surfaced   mined,  but   most  of  it  now   is 
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obtained  from  extensive  underground  workings.  About  ten 
tons  of  rock  is  mined  on  an  average  to  obtain  one  ton  of  ore. 
The  great  tonnage  which  must  be  counted  on  for  the  future 
runs  less  than  one  per  cent  Q308  from  present  indications. 
Core  drilling  has  been  employed  very  successfully  in  locating 
and  mapping  out  ore  bodies.  Much  of  the  ore  has  to  be 
transported  for  miles  on  the  backs  of  burros  down  the  moun- 
tain trails  to  the  wagon  roads  ;  then  by  wagon  trains  for  miles 
to  the  mill.  Other  camps  more  fortunately  situated  can  now 
be  reached  by  motor  trucks  after  the  construction  of  many  miles 
of   roads. 

At  the  mill  of  the  Standard  Chemical  Company  the  ore- 
is  treated  mechanically  to  take  out  as  much  of  the  sand  as  is 
practicable  and  then  is  hauled  65  miles  to  Placerville.  It  is 
transported  from  there  to  Salida  by  the  narrow  gauge  rail- 
road. At  Salida  transfer  is  made  to  broad  gauge,  then  the 
shipment  starts  on  the  final  lap  to  the  Canonsburg  works,  half 
way  across  the  continent.  It  has  taken  more  than  two  months 
to  get  the  ore  from  the  mine  to  Canonsburg.  Mining  and 
transportation  expenses  are  obviously  heavy.  About  two  hun- 
dred and  fifty  men  are  normally  employed  by  this  company  in 
Colorado. 

Among  the  many  tedius  and  laborious  operations  at  the 
mines  is  the  hand  sorting  of  the  ore  to  get  rid  of  as  much 
worthless  rock  as  possible  and  thereby  raise  the  grade.  Some 
smaller  Radium  producers  have  been  sorting  their  ore  to  obtain 
at  least  two  per  cent  U308. 

A  two  per  cent  ore  will  contain  about  5.7  milligrams  of 
Radium  per  metric  ton  of  2200  pounds.  The  average  ore  of 
the  field  is  probablv  not  more  than  one  per  cent,  equivalent  to 
2.8  milligrams  of  Radium  per  metric  ton.  Just  to  refresh  our 
memories,  it  takes  one  thousand  milligrams  to  make  a  gram  and 
four  hundred  and  fifty-three  grams  to  make  a  pound,  so 
the  average  ore  contains  only  one  part  of  Radium  to  three 
hundred  and  fifty-six  million  parts  of  gangue  or  refuse  mined, 
when  the  work  commences  in  Colorado.  When  the  ore  leaves 
for  its  trip  half  across  the  continent  to  Canonsburg  it  contains 
a  far  more  considerable  amount  of  Radium,  being  one  part  per 
about  eighty-eight  million.  It  is  commencing  to  be  evident  wrhy 
Radium   costs   so  much. 
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Miners  at  work  underground  in  search  of  ore  containing  radium, 
the  most  precious  element  known  to  man.  An  ounce  of  gold  is 
worth  about  $20.00,  whereas  an  ounce  of  radium  is  worth  more  than 
53,000,000. 

The  Standard  Chemical  Company  has  many  mining  claims 
in  Colorado  and  Utah  covering  a  large  area.  <  )ther  com- 
panies also  have  claims  in  this  district  as  well  as  in  Utah  and 
Wyoming.  Only  a  few  of  the  claims  are  being  worked  and 
how  much  ore  they  all  will  ultimately  produce  no  one  can 
predict.  One  thing  is  sure,  there  is  no  immediate  danger  of 
exhaustion  of  deposits,  for  a  large  proportion  of  the  claims  are 
inaccessible  as  yet.  Radium  ore  of  various  kinds  is  now  being 
found  pretty  much  all  over  the  world,  in  Europe,  Africa,  Aus- 
tralia. Canada  and  elsewhere.  A  slight  trace  of  Radium  is 
present  in  sea  water  and  in  most  soils. 

EXTRACTIOX. 
There   are   now    several   processes   which   will   extract   Car- 
notite  ore  with   more  or  less   success.     Relative   success   is   de- 
termined on  per  cent  of  recovery  and  costs.      Since  Radium   is 
such  an   extremely  valuable  element,  and   since  the  mining  and 
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extraction  arc  so  costly,  much  money  may  be  spent  for  a  small 
increase  in  recovery,  so  percentage  of  recovery  is  exceedingly 
important. 

The  first  industrially  successful  process  in  America  for 
extracting  Radium  from  carnotite  ore  was  the  soda  ash  fusion 
process  first  used  at  Canonsburg.  This  process  enabled  the 
Standard  Chemical  Company  to  start  the  production  of  Radium 
January  15th,  1913,  after  two  years  of  general  experimental 
work.  The  peculiar  advantage  of  this  process  lies  in  the  fact 
that  nearly  all  of  the  other  constituents  of  the  ore  are  pro- 
gressively removed  from  the  Radium,  leaving  that  as  the  near 
final  product  or  residue  rather  than  attempting  to  extract  it 
primarily.  The  Radium  is  held  insolubly  associated  with 
barium  up  to  the  final  steps.  The  extraction  of  vanadium 
and.  uranium  comes  first,  which  considerably  concentrates  the 
Radium  in  the  residue  left  for  fusion.  This  is  today  probably 
the  most  positive  and  safe  process  for  Radium  ores  of  all 
kinds,  for  there  is  a  great  variation  in  ores,  making  some  more 
refractory  than  others  toward  the  usual  hydro-metallurgical 
extraction.  There  are  now  cheaper  methods,  however.  The 
tremendous  increase  in  chemical  costs  during  the  war  was 
against    the    fusion    process. 

A  few  years  ago  the  United  States  Bureau  of  Mines 
worked  out  a  nitric  extraction  process,  but  so  far  as  the 
writer    knows,    it    is    not    in    use. 

It  may  be  stated  broadly  that  most  Radium  extraction 
processes  are  now  variations  of  soda  ash  and  muriatic  acid 
leaching,  with  the  Radium  finally  recovered  as  crude  radium 
barium  sulfate.  This  is  converted  to  radium  barium  chloride, 
and  the  radium  chloride  is  then  fractionated  away  from  the 
barium  chloride  through  systematic  crystalizations,  the  radium 
chloride  being  more   insoluble   than   the  barium. 

It  requires  many  thousands  of  laboratory  control  tests  and 
anal\  >es  each  month  to  control  the  various  production  steps. 
It  takes  infinite  patience  and  careful  supervision  to  obtain  ul- 
timate success.  Raw  materials  must  meet  the  most  exacting 
specifications,  operations  must  be  controlled  within  definitely 
fixed  limits.  Every  preventable  loss  is  safeguarded  by  safety 
equipment. 
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In  any  industrial  effort  the  organisation  is  of  prime  im- 
portance, and  it  is  particularly  important  to  the  highly  exacting 
processes  required  for  the  production  of  Radium.  The  matter 
of  organization  has  been  an  importanl  factor  in  the  develop- 
ment of  Radium  production.  It  has  taken  years  to  train  men 
to  become  expert  in  their  various  departments  and  to  build  up 
an  organization  sensitive  and  responsive  to  the  new  problems 
continually  arising.  What  production  executive  has  not  felt 
that  glow  of  satisfaction  and  pride  in  a  competent  group  i 
men  who  can  do  things.  You  gentlemen  know  what  it  means 
in  railroading.  It  may  he  compared  to  driving  a  high  powered 
automobile  in  perfect  condition  and  in  which  you  have  full 
confidence.  The  Standard  Chemical  Company's  general  organ- 
ization from  mines  to  sales  has  been  called  on  to  do  things 
that  have  never  been  dune  Ik- fore  and  it  has  more  than  met 
the  hopes  <>i  the  founder  of  the  company.  Few  know  what 
a  fight  it  was  in  the  early  days.  I  am  compelled  frequently  to 
mention  the  Standard  Chemical  Company,  for  it  is  inseparable 
from  the  story  of  Radium  in  America.  As  a  production  exec- 
utive I  could,  not  write  this  paper  without  digressing  a  little 
to  emphasize  the  value  of  organization  and  to  give  due  credit 
to  the  general  organization. 

To  return  to  extraction  matters,  the  chemical  engineering 
features  of  the  Radium  extraction  equipment  have  been  very 
difficult,  as  the  processes  in  general  are  destructive  to  equip- 
ment causing  expensive  repairs  and  replacement.  The  extrac- 
tion of  carnotite  ore  is  undoubtedly  more  complex  and  costly 
than  the  extraction  of  any  other  ore.  and  the  production  of 
Radium   is   costly   almost  beyond  belief. 

To  produce  a  gram  of  Radium  element  with  recovery  of 
the  by-products,  vanadium  and  uranium  in  oxide  form,  it  may 
be  stated  broadly  requires  the  following:  About  five  hundred 
tons  of  original  average  ore  mined  at  high  cost  and  transported 
long  distances  at  large  expense ;  approximately  two  hundred 
and  eighty  tons  of  chemicals,  five  hundred  tons  of  coal ; 
fifteen  hundred  tons  of  distilled  and  treated  water  among  other 
items.  The  tonnage  of  ore  and  chemicals  and  coal  alone  would 
load  a  train  of  thirty  freight  cars,  forty  tons  to  the  car,  and 
tlie  gram  of  Radium  produced  therefrom  may  be  easily  con- 
tained   in    a    sewing    thimble. 
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From  the  time  the  ore  is  first  mined  to  the  time  the 
Radium  is  turned  over  finished  to  the  U.  S.  Bureau  of  Stand- 
ards for  referee  measurement,  nearly  six  months  has  elapsed. 
It  is  necessary  to  age  it  for  thirty  days  after  it  is  finished  and 
before  measuring,  so  that  it  may  become  of  normal  activity. 
All  Radium  is  thus  sold  and  guaranteed  on  the  Bureau's  meas- 
urements, to  avoid  disagreements  and  to  safeguard  the  pur- 
chaser. 

When  the  crude  radium  barium  chloride  is  brought  to 
a  concentration  of  approximately  six  thousand  M.  I",  or  six 
thousand  milligrams  per  metric  ton,  the  process  becomes  a 
laboratory  operation  of  further  fractionating  out  the  barium 
until  the  Radium  is  up  to  the  desired  strength,  and  this  is  done 
in   our   Pittsburgh   laboratory. 

Many  have  been  burned  by  Radium  through  ignorance  or 
carelessness.  In  the  early  days,  before  the  power  of  Radium 
was  understod,  a  messenger  carried  a  considerable  amount  from 
Paris  to  London  in  a  vest  pocket  and  was  unconscious  of  any 
ill  effects  at  the  time.  About  two  weeks  later  a  bad  burn 
developed  where  the  Radium  had  been  close  to  the  flesh,  and 
these  burns  are  slow  to  heal.  It  was  probably  the  first  ex- 
perience of  the  kind. 

In  the  extraction  of  Radium  no  ill  effects  have  been  noted 
on  the  men,  although  it  is  not  unusual  to  have  several  grams 
in  process  at  a  time.  The  effect  of  Radium  emanation  on  the 
human  organism  seems  to  be  to  increase  weight  up  to  a  certain 
exposure  and  beyond  that  to  decrease  it. 

In  addition  to  the  Standard  Chemical  Company,  Redium  is 
now  being  produced  by  several  other  companies.  The  Radium 
Chemical  Company  is  the  selling  company  for  the  production 
of  the  Standard  Chemical  Company. 

The  founder  of  the  Radium  industry  in  America.  Mr. 
Joseph  M.  Flannery,  died  early  in  1920,  but  his  work  is 
being  ably  carried  forward  by  his  successor,  Mr.  James  C. 
Grav,  who  was  associated  with  Mr.  Flannery  in  his  many 
undertaking's.  The  Radium  industry  is  not  only  an  industrial 
success,  but  it  is  a  monument  to  the  founder  in  the  benefit  it  is 
to  humanity. 

In  closing  this  general  story  of  Radium  it  may  well  be 
kept    in    mind    that   this    is   by    far   the    most   precious    material 
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known  to  mankind.  An  ounce  of  gold  is  worth  about  twenty 
dollars,  where  an  ounce  of  Radium  is  worth  nearlv  Three 
Million  Five  Hundred  Thousand  Dollars,  and  a  pound  of  it, 
were  there  that  much  in  existence,  would  be  worth  more  than 
Fifty-Four  [Million  Dollars.  The  world's  supply  in  finished 
form  is  now  about  three-tenths  of  a  pound  Radium  element. 
Nowhere  can  we  find  a  similar  undertaking  in  the  history  of 
science  and  industry. 

ALLOYS    OF    VANADIUM    AND    URANIUM. 

In  closing",  it  would  hardly  be  fitting"  not  to  briefly  mention 
what  becomes  of  the  vanadium  and  uranium  contained  in  the 
carnotite  ore   from  which  the  Radium  is  extracted. 

The  treatment  of  carnotite  is  complex  largely  because  of 
the  presence  of  three  valuable  elements,  all  of  which  must  be 
extracted,  then  separated  and  purified,  then  recovered  at  high- 
est possible  percentages  in  products  which  can  be  used.  What 
is  good  treatment  for  one  is  often  detrimental  to  the  others 
during  extraction.  Vanadium  and  uranium  are  recovered  fin- 
ally as  oxides  of  high  purity.  These  are  made  into  ferrous  and 
non-ferrous  alloys  by  electric  furnace  or  thermit  processes. 

The  use  of  venadium  in  the  manufacture  of  fine  steels 
has  been  so  thoroughly  established  as  to  need  no  comment. 
One  can  hardly  stand  anywhere  today  in  civilized  communities 
without   being   close   to   vanadium    steel. 

Uranium  so  far  is  used  largely  in  high  speed  tool  steel, 
giving  the  tools  longer  life  and  greater  cutting  efficiency.  Ura- 
nium is  also  used  in  the  ceramic  industry.  Application  of  ura- 
nium is  in  the  pioneering  stage  and  it  is  likely  ultimately  to 
occupy  as  prominent  a  place  as  vanadium  now  does. 

Although  carnotite  ore  only  contains  about  one-third  as 
much  vanadium  as  the  Patronite  shipped  from  South  America, 
the  Colorado  deposits  are  destined  to  ultimately  supply  a  large 
part  of  the  vanadium  consumed  in  America,  and  it  is  well  for 
our  prosperity  and  safety  that  we  have  workable  domestic 
resources  in  this  respect. 

The  alloys  produced  by  the  Standard  Chemical  Company 
are  sold  by  the  Standard  Alloys  Company,  a  selling  company 
only.      The    Vanadium    Corporation    of    America    is    now    the 
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only   other  large  producer  of   vanadium,   since   their  absorption 
of  the  Primos  Chemical  Company  during  the  war. 

When  carnotite  ore  was  discovered  and  named  for  tin- 
Frenchman.  Carnot,  little  could  it  he  surmised  what  an  effect 
his  discovery  was  destined  to  have  on  civilization. 

PRESIDENT:  I  am  not  going-  to  say  anything  upon 
the  subject  of  this  mysterious  element  called  Radium.  I  am 
going  t"  leave  that  t<>  you  gentlemen  in  the  audience.  If 
you  have  any  questions  to  ask,  Mr.  Yogt  has  kindly  con- 
sented to  answer  them.  The  subject  is  now  open  for  gen- 
eral  discussion. 

MR.  L.  F.  YOGT :  The  Chairman  should  have  said 
that  I  will  try  to  answer  questions.  I  will  do  so  as  far  as  I 
may  he   able. 

MR.  C.  O.  DAMBACH:  I  would  like  to  ask  how  an 
institution  down  in  Canonsburg  found  an  element  like  this 
out  in  Colorado  and  how  they  got  started  in  the  first  place 
out   in    Colorado. 

MR.  L.  F.  YOGT :  Mr.  Flannery,  on  a  trip  to  Europe, 
heard  of  Radium  and  also  heard  in  some  way  of  this  deposit 
in  Colorado  as  containing  Radium.  He  went  out  to  investigate 
and  found  that  the  ore  was  there  but  he  could  not  tell  how 
much.  Carnotite  ore  was  known  quite  a  number  of  years 
before  that  and  it  was  known  to  be  radioactive.  It  was  used 
by  the  Indians  for  coloring  paints  before  the  white  man  dis- 
covered   it. 

MR.  F.  H.  PARKE:  Isn't  there  some  danger  in  the 
process  of  reducing  it?  How  do  you  protect  your  workmen 
against   injury? 

MR.  L.  F.  YOGT :  That  is  a  very  reasonable  ques- 
tion. We  sometimes  have  as  much  as  two  or  three  grams 
of  Radium  in  process  at  one  time.  During  the  extraction 
treatment  the  emanations  are  driven  off  from  the  Radium 
but  we  do  not  have  it  in  a  very  concentrated  form.  At 
Canonsburg  we  concentrate  it  to  a  very  high  concentration 
as   compared    with    the    ore.      We    then    send    it    to   our    labora- 

155 


tories  in    Pittsburgh.      In   the   higher   concentrations   they   have 

to  take  certain  precautions. 

The  general  effect  of  Radium  on  men  is  for  mild  ex- 
posure to  increase  the  weight.  We  do  not  have  any  trouble 
at  the  works  at  all.  We  have  our  "Old  Guard"  the  same 
as  the  Westinghouse  Air  Brake  Company  or  the  railroad 
organizations,  men  who  have  been  with  us  for  ten  years  or 
more.  In  the  early  days  I  felt  a  little  worried  myself.  None 
of   us   knew    what   was   going   to   happen. 

MEMBER:  Do  they  use  either  of  the  other  two  rays, 
the  Alpha  or  Beta  rays  ? 

MR.  L.  F.  YOGT:  They  are  used  therapeutically  some, 
for  superficial  skin  diseases.  The  Alpha  ray  is  used  scien- 
tifically in  the  work  of  breaking  up  the  atoms  of  nitrogen, 
boron,  chlorine,  phosphorus,  aluminum,  etc.  The  Alpha  ray 
has  man}'  other  uses  but  it  is  particularly  useful  and  notable 
in    the   case   of   science,   differentiating  it    from   therapeutically. 

MR.  W.  II.  THOMAS:  Looking  at  it  as  a  railroad 
man.  how  many  tons  of  ore  does  it  take  to  make  an  ounce 
of  Radium? 

MR.  L.  F.  VOGT:  It  takes  500  tons  to  produce  a  gram 
and  in  an  ounce  there  are  about  29  grams — 14,500  ton-. 
That  is  really  like  the  needle  in  the  haystack  or  the  moun- 
tain  and    the   mouse ;    but    the    value   is    different. 

MR.  A.  E.  ANDERSON:  It  is  quite  interesting,  the 
statement  of  the  speaker  that  Madam  Curie  lost  all  the  Radium 
she  had  in  the  explosion  in  her  laboratory  and  that  there- 
fore the  women  of  America  undertook  to  contribute  enough 
to  supply  her  loss.  What  was  that  Radium  converted  into 
by   that   explosion?      What    became   of   it? 

MR.  L.  F.  YOGT:  I  do  not  know.  It  was  not  de- 
stroyed but  it  disappeared.  It  must  have  been  spread  over 
too  much  territory  for  them  to  be  able  to  profitably  ex- 
tract it   from  the  soil.     Really,  I  do  not  know  the  details  of  it. 

MR.  A.  E.  AXDERSON:  I  would  like  to  express  my 
appreciation  of  this  paper  which  is  exactly  the  reverse  of  what 
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we  have  been  brought  up  on  here  in  Pittsburgh.  As  1  re- 
member it.  Rabbi  Lev)  stated,  that  at  a  meeting  where  he 
was  in  conference  over  Pittsburgh  matters,  if  he  were  not 
a  minister  he  would  say,  "Damn  the  tonnage."  That  is  all 
we  think  of  in  Pittsburgh.  Here  we  have  been  taken  to 
the  other  extreme,  so  much  so  that  he  was  somewhat  con- 
fusing in  his  complexity,  to  the  lay  mind.  But  the  com- 
parison "i  one  part  in  so  many  millions  would  nut  apply  in 
t lie    Russian    movement. 

1  think  we  should  express  by  a  rising  vote,  our  hearty 
appreciation  of  the  information  which  the  speaker  has  given 
us  'tonight  which  will  be  supplemented  in  the  printed  report 
and  of  which  1  assure  you  I  am  going  to  make  a  very 
thorough    stnd_\-. 

A  rising  vote  of  thanks  was  tendered  the  speaker  for 
his    very   excellent    paper. 

There   being   no    further   business,    upon    motion    the   meet 
ing    adjourned. 

j.   D.    CONWAY,    Secretary. 
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THE  PENN  COUPLER 

Our  latest  development  of  the  M.  C.  B. 
Coupler,  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,   and 

KNUCKLE-OPENER. 

Send   for   blue   prints   and    prices. 

—MANUFACTURED  ONLY  BY 

THE  McCONWAY  ®  TORLEY  CO. 

PITTSBURGH,  PA. 


Duplex   Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4680  of  Our  Stokers 

In    Service    On    72    Railroads 


Manufactured   and   For  Sale   by 

Locomotive  Stoker  Co- 
Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey    Bldg.  Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

ELECTRIC  OR  GAS 


i3 

The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco       Montreal 


KING 


METALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


JOHNS-M  ANVILLE    RAILROAD    PRODUCTS 


Asbestos    Shingles 
Corrugated    Asbestos     Roofings 
Industrial     Flooring 
Transite    and    Ebony    Asbestos    Wood 
Transite    Smoke    Jacks 
Refrigerator    Car    Insullation 
Steel    Passenger    Car    Insulation 
Expander    Rings    for    Air    Brake    Cylin- 
ders 
Xo.     82     Mou'ded     Packing     Cups     and 
Expander    Rings    for    Power    Reverse 
Gear     Cylinders 

JOHNS-MANVILLE   Incorported 

Madison  Ave.  and  41st  Street, 

Branches  in  56  Large  Cities.  NEW  YORK  CITY 


Locomotive    Lagging 

Locomotive    Spiral    Pipe    Covering 

Locomo'ive  Packings,  including  Air 
Pump,  Throttle,  Valve  Stem,  Cab 
Cock,    Caskets,    etc. 

Pipe  Coverings  for  all  classes  of  service 
Sheet     Packings 
High  Temperature  Cements 
Steam     Traps 
Insulating    Cements 
Electrical    Supp'ies 
Asbestos    Roofings 


•RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET,  NEW   YORK 

<RANCH  OFFICES:— CHICAGO,  ST.    LOUIS.    ST.    PAUL.    WASHINGTON.  D.  C 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  REAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(  General  Offices.  Frick  Bid*.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFPICES  \  NEW  YORK:     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO!     Fisher  Building  I  HAMMOND,  IND. 

STEEL    AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS.   BRAKE  BEAMS.  ETC. 


Capacity  50.000  Cars  per  Annum 


INQUIRIF* 
SOLICITED 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY    EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bid? 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  °-'dg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65    Dalhousie    St. 


PRESSED  STEEL  CAR  GO. 


MANUFACTURERS  OF 


FREIGHT  and  PASSENGER 

^CARS^ 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  --  CHICAGO  --  ST.  PAUL 


This  Space  For  Sale 


Established    1632  Incorporated   1900 

M.  B.  SU  YDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES     &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 


This  Space  for  Sale. 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIOINAL    AND    IOLI    MANUFACTURER    OW 

CYPRUS  BRONZE  BEARING  METAL 

(Adopted    by    the    U.    S.    R.    A.    during    the    War,    and   by    the 

American    Railway    Association    as   "Grade    B,"    in    June,    1920 

USED  TODAY  WHEREVER  RAILROADS   ARE  OPERATING 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

SsMfil   OHIm   k  Wsrkt,   JHIET   CITY.   N.   J. 

TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  train* 


Save  coal  and  water 
Maintain  faster  schedule* 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg..  Chicago 


Steel  Car  Forge  Company 

****  Pittsburgh,  Pennsylvania  == 

FORGINGS 


FOR    SALE 


FOR   SALE 


Shippers    Freight    Service 

Tracing— Rates  -  Claims  -  Exports 

Co-operation  With  Carrier*  and  Results  Secured  if  Handled  by 


Phone  Grant 

187  1-8-8 


Lent  Traffic  Co.    Pittsburgh 


GRAHAM  BOLT  &  NUT  COMPANY 

PITTSBURGH,   PA. 


Hot  Pressed  Nuts,  Cold  Punched  C,  &T,  Nuts 
Bolts,  Leg  Screws,  Washers,  Etc. 


This  Space  For  Sale 


THE  BABCOCK  water 

TECTOR 


GAUC 


Acknowledged  by  railroad  men  to  be  the  only  sate 
yet  absolutely  accurate  water  gauge  protector  ever 
designed  for  locomotives. 

A  white  enamel  panel  in  the  rear  of  the  pro- 
tectoi  insures  pure  white  light  and  enhances  the 
volume  of  the  light  at  least  fifty  per  cent. 

This  and  other  distinctive  Babcock  features  are 
described  in  our  booklet — sent  free  to  any  official 
on  request. 


MANUFACTURED     BY 


JOH, 


[NY 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All   Classes  of  Freight  and   Passenger  Equipment. 


Davis  "Solid  Truss"   Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales  Office:  1619   Oliver  Building,  Pittsburgh,  Pa. 
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GOULDS  MPIFYSYBTEM 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 


CHICAGO.    ILL.  DEPEW,    N.   Y. 
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ONE-PIECE 

Pneumatic   Riveting  Hammer 


Faster  and  more  powerful 
blows  enable  you  to   drive 

MORE  RIVETS  PER  DAY 
INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,   New   York,   Philadelphia,   Pittsburgh,   Cleveland,    Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,     -    -     Pa. 


NATIONAL  hS&  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 


Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General     Office.: 

Rochester,     N.     Y.  Pitt.burgh,     Pa.  P|7TSSU?G^   PA 

_  _,       ,      .  mZl  New  York  Office: 

Sayre,    Pa  Cleveland,    O.  #66    WEST    84th    STREF.T 

New     York    City,    N.     Y.  Phila.     Office: 

o06    FRANKLIN    BANK    BLDO. 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
ec     FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  CJiattanooga.  Tenn. 


MAHRVEL    Blue    Rivet    Forges    lead    the    world. 
Send  a  trial  order. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE  NATIONAL  QUADRUPLE  SHEAR  YOKE 
FOR  PASSENGER  AND  TENDER  SERVICE 

Illustrations  and  Details  Upon  Application 


The  National  Malleable  Castings  Co. 

CLEVELAND  CHICAGO  INDIANAPOLIS  TOLEDO 

SHARON,  PA.  MELROSE  PARK,  ILL.  EAST    ST.    LOUIS,    ILL. 


This  Space  For  Sale 


ESTABLISHED     1 8S4 


SIPE'S   JAPAN  OIL 


"STRENGTHENS,    DRIES,    AND    WATERPROOFS; 

Add  Sipe's   Japan  Oil  And  Improve  the  Paint". 

IN  DAILY  USE   BY  ALL  THE  LEADING  RAILROADS   IN   THE  UN.'TED  STATES 
MANUFACTURED     ONLY     BY 


Chicago  ill  JAMES  B.  SIPE  &  CO.  Pittsburgh,  pa. 


LOCOMOTIVE  BLOW-OFf 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  board  while  running. 


HOMESTE 
OFF 


A  catalog  or  call  by  Repreientatrr* 
for   the  asking.     0     0     *     *     * 


namesteafl  Valve  Mf|.  ft. 

Works:  Homestead,    Pittsburgh,  Pa 


=:  FARLOW  DRAFT  ATTACHMENT  := 

i  TWIN  M.  C.  B.  DRAFT  SPRINGS 
For  <  or 

'       FRICTION     DRAFT    GEARS 

THE  T.  H.  SYMINGTON  CO. 

New  York  Chicago  Baltimore  Rochester 


balls  OXOLIN  •■•■ 

VARNISH  REMOVER  ..«.~  SPIRITS 

THE   IDEAL  PAINT  OIL 

Ball  Chemical  Co. 


£TwC  Wn  B^Street.  ™°n  Bld*'  PITTSBURGH.  PA. 


Patented  April  23,  1918 

SCHAEFER      TRUCK     LEVER      CONNECTIONS 

For  Freight,   Passenger  and  Engine  Tender  Equipment 

In   use   on  38   Railroads,   including  the   largest    Railroads 
in   the   Country. 

Schaefer   Truck    Lever    Connections    are    made    irom    onr 
piece    open    hearth    Steel;    Jaws    drop    forged;    no    wekfc 

We   carry   in    stock  lengths   from  2   ft.   6  in. 
to  3   ft.   6   in.,   progressing  in   %-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA, 


A    L    C    O 

FLEXIBLE  STAYBOLTS 


WE     can     care     for     your     flexible     staybolt 
1  requirements   at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they   are  perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  saigll,  will  be  promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  For  Sale 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See    Circular   Notice    1069) 

Westinghouse 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shoD*. 

They  save  their  cost  in  three   months  time. 

Full   information    on   request. — Booklet   3049-A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for    either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full   information   on   request. 

Westinghouse  Electric  &  Manufacturing  Co. 

Sales  Offices  In  Ail  /lA#\  EAST  PITTSBURGH 

Large  American  Cities  V=s^/  PENNSYLVANIA 


Baldwin  Mikados 

for  Heavy  "Drag"  or 
Fast  Freight  Service 

FHE  2-8-2  Type,  popularly  called  the  Mikado,  be- 
*■  cause  locomotives  with  this  wheel  arrangement 
were  first  built  by  us  for  Japan,  is  one  of  the  most 
efficient  types  of  modern  power  now  in  use.  Liberal 
steaming  capacity  in  proportion  to  adhesion,  largely 
accounts  for  the  success  of  these  locomotives  in  both 
heavy    and    fast    freight    service. 

THE  BALDWIN  LOCOMOTIVE  WORKS 

PHILADELPHIA 

Pittsburgh   Representative:   E.   Converse   Peirce 

279  Union  Arcade  Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of  light  weight. 

Cools  off  quickly. 

Many  other  good  features. 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENTPOND 


Heavy  Driving-wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special    catalogue. 


Machine  Tools 

FOR    LOCOMOTIVE,    CAR   AND 
RAILROAD     REPAIR     SHOPS. 

Also  complete  machine  tool  equit, 
ment  for  general  machine  shop  aA 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,    and   steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 
Catalogues  on  request 

General  Offices: 


111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


FLANNERY 

"F.  B.  C"  WELDED  FLEXIBLE  STAYBOLTS 


have  been  standardized  to  three 
types  of  sleeves  thus  replacing 
thirty-two  styles  of  threaded  type 
sleeves. 

Sleeve  and  Ca  pare  fortced  from 
ductile  material  free  from  crys- 
talization.  Will  not  crack  and 
with  care  will  last  indefinitely. 
The  Universal  Sleeve  UW  and 
URW  accommodate  themselves  to 
various  angles  much  more  readily 
and  to  a  greater  degree  than  is 
possible    with    the    threaded    sleeve. 

We       also       manufacture       Tate 

F'exible       Threaded       Staybolts. 

Forged     Crown     Stays,     Realock 

Nuts. 
Let      us     show     you     how     you     can 
standardize     on      "F.B.C."      Flexible 
Staybolts. 


Flannery  Bolt  Company 

VANADIUM   BLDG. 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS    THE 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ARSOT.TTRLY    NECF^SARY    TN 

LOCOMOTIVE  CASTINGS 

PRICES  MODERATE  RESULTS  GREAT 

Manufactured    Only    By 

Hunt-Spiller  Manfg.  Corporation 

W.  B.  LEACH,  President. 

J.   G.   PLATT, 

Vice    President 


OFFICE    AND    WORKS: 
383      DORCHESTER     AVENUE 
SO       BOSTON.     MASS 


The   cost   of 
lubricants 


Represents  but  a  small  fraetion  of  total  operating 
expense,  but  the  quality  of  the  lubrication  secured 
may  affect  the  total  to  the  extent  of  many  times 
the  cost  of  oils. 

Therefore,  it  i«  sirrply  good  business  to  specify 
tke  028  brasi  o!  railway  lubrication  service  that 
has  proven  its  dependability — GALENA! 


Galena-Signal  Oil  Company, 

New  York  Franklin.  Pa.  Chicago 

•  and  offices  in  principal  cities  • 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OP  MALLEABLE   TASTINGS 

FOR  THE  RAILFOAD  AND 

CAR  COMPANY  TRADE. 

FEATURES 


Superior  Expeditr_ms  Consistent 

Quality  Delivery  Price 


INDEX— ADVERTISERS. 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  springs — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  niaintain  proper 
alignment. 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 

■  ■     mi  r  TKSaSBttMtt^KBBMMifl— acaaai 


Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 


STEEL    CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
300  GRANITE  BUILDING 


NEW  YORK    -     - 
CHICAGO     -    -     - 
RICHMOND,  VA. 
LOUISVILLE,  KY., 


50  Church  Street 
Fisher  Building 

Mutual  Building 
42  Todd  Buil/ling 
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*J,     H.     McCONNELL October,        1901,   to   October,   1903 

L     H     TURNER    November,   1903,   to   October,   1908 

F     H     STARK    November,   1905,   to   October,   1907 

*H     W     WATTS    November,   1907,   to  April,         1908 

D.    J     REDDING    November,   1908,   to   October,   1910 

F     R     McFEATTERS    November,  1910,   to   October,  1912 

A     G     MITCHELL    November,   1912,  to   October,   1914 
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* — Deceased. , 

Meetings     held     fourth     Thursday     of     each     month     except     June,     July     and     August 


PROCEEDINGS  OF  MEETING 
SEPTEMBER  28,  1922. 

The  meeting-  was  called  to  order  in  the  English  Room,  Fort 
Pitt  Hotel  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  President  Samuel 
Lynn  in  the  chair. 

The   following-  gentlemen  registered : 


MEMBERS 


Adams,    Lou 
Adams,  W.  A. 
A'l  learn,  F.  M. 
Alexander,   j.   R. 
Babcock,  F.  H. 
Bateman,  W.  H.  S. 
Bell,  R.  P. 
Berg,  K. 
Boss.  R.  E. 
Boyer,  C.  E. 
Carr,  T.   W. 
Carroll,   J.    P. 
Carson,  John 
Christv,   F.   X. 
Clark,'  C.   H. 
Code,   C.    J. 
Conway,  J.  D. 
Courtney,    H. 
Crawford.  D.  F. 
Croke.  T.   F. 
Cunningham,  H.   R. 
Cunningham,  H.   L. 
Cunningham,  J.   L. 
Daley.    John 
Daly.  P.  J. 
Dambach.   C.   O. 
Danforth,  G.  H. 
Down,  S.  G. 
Doyle,  Wm.  E. 
Edwards,  C.  H. 
Elsey.  W.  R. 
Elverson,  H.  W. 
Emery,  E. 
Fendner.  \Y.  J. 
Fieldson,  P.  H. 
Fowler,  W.  E.,  Jr. 
Freshwater.    F.   H. 


Frey,  A.  R. 
Fults.   T.  H. 
Gale.   C.   H. 
Gardner,   Geo.   R. 
Goda,   P.    H. 
Gilg,    Henry  •  F. 
Gray,   G.   W. 
Greene,  W.  F. 
Gwinn,  L.   J. 
Hale,  Chas.  E. 
Harger,  M.  L. 
Harkness,   \Y.    S. 
Haynes,  J.  E. 
Hipps,   H.  G. 
Holmes.  E.  H. 
Hood,   T-  M. 
Hord,   P.  R. 
Howe,  C.  A. 
Howe,  D.  M. 
Huber.    H.   G. 
Inks,  S.   W. 
Johnson,  A.  B. 
Jungbluth,    Adolph 
Kasnitz,  J.  J. 
Kaup,  H.  E. 
Kegel,  R.  C. 
Kelly.    H.    B. 
Kelly,    Leo   J. 
Kempf,  G.  P. 
Kindle,   W.   F. 
King,   J.  W.,  Jr. 
Kranse.   H.  A. 
Laird,  Geo.  R. 
Lake.   A.   II..  Jr. 
Lanahan.   I.  S. 
Landis.  Wm.   C. 
Lang,  W.  C. 
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Laughner,  C.  E. 
Lehr,    II.  W. 
Eobez,   I'.   L 
Long,  R.  A  I. 
Loshbough,  I,.  C. 
Ludgate,   P.  A. 
Lytle,   II.   I. 
Maliphant,  C.   W. 
Matchett,  II.  K. 
Meschtor,  E.  F. 
Millar,    C.    W. 
Miser,  Chas.   H   . 
Mitchell.  T.  J. 
Moran,   J.  V. 
Myers,  W.  H. 
McConn,  G.  E. 
McDermitt,   \Y.    \V. 
McGann,  J.  F. 
McGowan,  C.  H. 
McGregor,   D.    C. 
McKee,  D.  L. 
McNulty,  F.   M. 
Nelson,   W.  O. 
Newman,  J.   F. 
Xieman.  Chas.  J. 
North,  D.  P. 
O'Brien,    M.   J. 
Orchard,   Chas. 
Osborne,  L.   E. 
Parke,    F.    H. 
Passino,   F.   J. 
Patmor,   H.    F. 
Pehrson,   Alfred   K. 
Peirce,   E.   C, 

Wright, 


Rabold,  W.  E. 
Ramsey,   P.   S. 

Rauschart.    E.   A. 
Read,  S.  C. 
Redding,  \).  J. 
Renshaw,  \\".  P. 
Riley,   R.   S. 
Robinson,   R.  L. 
Rogers,  J.  W. 
Saltic.    Thos. 
Sattley,  E.  C. 
Schrecongost,  C.  P. 
Severn,    A.    B. 
Sewell,  H.  B. 
Shelhart.  C.  R. 
Smith.   R.    H. 
Snyder,    J.    \Y. 
Snyder,  Jos. 
Spielmann,    |.  A. 
Stahlman,    M.    C. 
Stamm,   B.    B. 
Stark,   F.  H. 
Storer.    X.   W. 
Stucki,    A. 
Suckfield,  G.   A. 
Tucker.    J.    L. 
Tummon,    [.   H. 
Thler.  J.  L. 
\  anVranken,   S.   E. 
Walter,    Chas.   A. 
White,   C.   C. 
Williams,   R.  W. 
Willouo-hbv,    F.   R. 
Winell,  K.  O. 
John    B. 


\  ISITCJRS 


Adams,  L.  F. 
Alston,  Arch.,    Jr. 
Bowerv,    Frank   J. 
Boyd,  Chas.   C. 
Byrne,  J.  J. 
Carlsson,  John 
Collins,  Harry  M. 

ooper,   \\r.  M: 
Evans,  X.  C. 
Fletcher,  R.   H. 
Flinner,    John 


Frauenhimer,    A.    M. 
Hamilton,    H.    M. 
Hamilton,  W.  C. 
Hesse,  S.   H. 
Hughes,   Wm. 
Krogh,  F.  F. 
Lawless,  F.  J. 
Lynam.   W.   F. 
Lynde,  L.  E. 
Afahan,    W.    C. 
Meyer,  W.  J. 
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Miller.  A.  E.  Seem.  C.    B. 

Miller,  F.   E.  Shannon,  J.  J. 

Musser,   L.    I.  Shellenbarger.  H.  M. 

McClintic,  W.   S.  Shultz,  G.'  J. 

McEldowne,  R.   W.  Simpson,   Robt. 

Newburn,   T.   W.  Spalding,    J.  D. 

Noble,  J.  A.  Staman,  H.  Z.,  Jr. 

Xorbon.    E.    B.  Thomas,    I'..   K. 

Over.    F.  Thqmas.   Geo.,   ^rd 

Peacock,   E.   B.  Trist.  X.  B. 

Pilcher.    John   A.  Tucker.  J.  J. 

Rambo.   R.  E.  Van  Yerner.  G.  M. 

Reese.   F.   T.  Wagner,  J.  C. 

Reynolds.   D.   E.  Weaver,   J.  R. 

Rock.  D.   E.  Weiblen.  "C.    W. 

St.  Clair.  C.  B.  Wheatley,  Wm. 

Schrader,   A.   P.  Widmeier,  L.  W. 

The   call   of   the   roll   was   dispensed  with,  the   record   of   at- 
tendance being"  had  through  the  registration  cards. 

The    reading   of   the   minutes    of    the    last   meeting   was    dis- 
pensed with  as  they  are  to  appear  in  printed  form. 

The    Secretary    read    the    following   list    of    applications    for 
membership : 

Bonhoff,   E.   L..    Foreman,    Pennsylvania   System.   429   Rosedale 
St.,  W'ilkinsburg,  Pa.     Recommended  by  J.  L.  Cunningham. 

Bowery,    Frank   J..   Checker.    Pressed    Steel    Car   Co.,   214   Bir- 
mingham Ave.,  Avalon,  Pa.  Recommended  by  R.  S.  Ramsey. 

Burkholder,   H.   E..   Gang   Foreman,   Pennsylvania    System,   220 
Locust  St.,  Johnstown,  Pa.     Recommended  by  J.  F.  Courson. 

Burrell,  D.  H.,  Gang  Foreman,  Pennsylvania  System.  617  Sixth 
St..   Pitcairn,  Pa.     Recommended  by  C.  B.  Gray. 

Caldwell,  S.  S.,  Gang  Foreman,  Pennsylvania  System.  7010  For- 
est Way,  Homewood,  Pa.     Recommended  by  H.  G.  Huber. 

Carlsson.    John.    Draftsman.    Julian    Kennedy.    22^    Fingol    St., 
Pittsburgh.  Pa.     Recommended  by  F.  O.  Winell. 

Collins,   C.  I.,   Foreman  Tank   Shop.   Pennsylvania   System.  4S4 
Third  St.,  Pitcairn.  Pa.     Recommended  by  C.  S.  Crouser. 

Cooper,  Harry,  Gang  Foreman,  Pennsylvania  System.  641   Sixth 
St.,  Pitcairn,  Pa.     Recommended  by  H.  G    Huber. 

160 


Emerick,  Thomas,  Gang  Foreman,  Pennsylvania  System,  540 
Gross  St.,  Pittsburgh,  Pa.  Recommended  by  J.  L.  Cunning- 
ham. 

Evans,  L.  F.,  Gang  Foreman,  Pennsylvania  System,  509  Haw- 
kins Ave.,  No.  Braddock,  Pa.    Recommended  by  C.  G.  Sknce. 

Feehrer,  Maurice  L.,  Gang  Foreman.  Pennsylvania  System,  2310 
Manor  Ave.,  Swissvale,  P'a.     Recommended  by  W.'R.  Elsey. 

Fletcher,  R.  II.,  Checker  Engr.  Dept.,  Pressed  Steel  Car  Co.,  35 
S.  Bryant  Ave.,  Bellevue,  Pa.  Recommended  by  R.  S. 
Ramsey. 

Gipson,  Samuel,  Gang  Foreman,  Pennsylvania  System,  121 
Brinton  Ave.,  Pitcairn,  Pa.     Recommended  by  C.  B.  Gray. 

Gross,  James  A.,  Yard  Master,  Pennsylvania  System,  139  Emma 
St.,  Greensburg,   Pa.     Recommended  by  M.  T.  Brendlinger. 

Henderson,  Nicholas,  Jr.,  Gang  Foreman,  Pennsylvania  System, 
2690  Woodstock  Ave.,  Swissvale,  Pa.  Recommended  by  C. 
G.  Skuce. 

Holt,  Arthur  E-,  Gang  Foreman,  Pennsylvania  System,  1717 
Crestline  St.,  Wilkinsburg,  Pa.  Recommended  by  C.  Hay- 
ward. 

Johnston,    W.    A.,    Gang    Foreman,    Pennsylvania    System,    449 
Eleanor  St.,  Pitcairn,  Pa.     Recommended  by  W.  R.  Elsey. 

Eohr,  Allan  W.,  Experimental  Tester,  Westinghouse  Air  Brake 
Co.,  Tonnaleuka  Club,  Wilmerding,  Pa.  Recommended  bv 
H.  S.  Thome. 

Loutsenhizer,  W.  F.,  Work  Distributor.  Pennsylvania  System, 
624  Sixth  St.,  Pitcairn,  Pa.     Recommended  by  C.  G.  Skuce. 

Meschtor,  E.  F.,  Medical  Examiner,  Pennsylvania  System,  401 
N.  Euclid  Ave.,  Pittsburgh,  Pa.  Recommended  by  P.  H. 
Goda. 

McDonald,  L.  S.,  Gang  Foreman,  Pennsylvania  System,  Broad- 
way St.,  E.  McKeesport,  Pa.     Recommended  by  C.  B.  Gray. 

Obermeir,  Henry,  Foreman,  Pennsylvania  System,  926  Brinton 
Ave.,  Pitcairn,  Pa.     Recommended  by  P.  H.  Goda. 

Patrios,  August,  Gang  Foreman,  Pennsylvania  System,  7147 
Kedron  St.,  Pittsburgh,  Pa.     Recommended  by  PI.  G.  Huber. 
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Price,  G.  \\\,  Asst.  Foreman  Tin  Shop,  Pennsylvania  System, 
403  Center  Ave.,  Pitcairn,  Pa.  Recommended  by  C.  S. 
Crouser. 

Reed,  F.  W.,  Asst.  Foreman,  Pennsylvania  System,  302  Edge- 
wood  Ave.,  Trafford,  Pa.  Recommended  by  J.  L,.  Cun- 
ningham. 

Rock,  David  E.,  Material  Agent,  Penna.  System,  510  Elliott 
St..  Wilkinsburg",  Pa.     Recommended  by  H.  G.  Huber. 

St.  Clair,  Charles  B.,  Gang  Foreman,  Pennsylvania  System,  534 
Lake  St.,  South  Fork,  Pa.     Recommended  by  C.  S.  Crouser. 

Shultz,  G.  J.,  Gang  Foreman,  Pennsylvania  System,  1018  Bed- 
ford  St.,  Johnstown,   Pa.     Recommended  by  J.  F.  Courson. 

S-taman.  H.  Z.,  Gang  Foreman,  Pennsylvania  System,  114  Stone 
St.,  Johnstown,  Pa.    Recommended  by  J.  F.  Courson. 

Thompson,  L,.  D.,  Gang  Foreman,  Pennsylvania  System,  345 
Kenney  Ave  ,  Pitcairn,  Pa.     Recommended  by  W.  R.  Elsey. 

Tucker.  John  J.,  R.  R.  Dept.,  Joseph  Dixon  Crucible  Co.,  803 
Finance  Bid*.,  Philadelphia,  Pa.  Recommended  by  H.  G. 
Huber. 

Weaver.  J.  R.,  Gang  Foreman,  Pennsylvania  System,  1483 
Franklin  St.,  Johnstown,  Pa.     Recommended  by  P.  H.  Goda. 

White.  J.  W.,  Master  Tinner,  Pennsylvania  System,  7239  Idle- 
wild  St.,  Pittsburgh.  Pa.  Recommended  by  M.  T.  Brend- 
linger. 

PRESIDENT :  As  soon  as  these  applications  have  been 
approved  by  the  Executive  Committee,  the  gentlemen  will  be- 
come members  upon  payment  of  the  year's  dues. 

The  President  announced  the  appointment  of  the  following 
members  to  serve  on  the  Nominating  Committee  for  officers  for 
the  ensuing  year  as  follows  :  Messrs.  D.  M.  Howe,  D.  J.  Red- 
ding and  J.   L.   Cunningham. 

Announcement  was  made  of  the  death  of  Joseph  H.  McCon- 
nell,  the  first  President  of  the  Club  and  of  whose  death  we 
have  but  recently  received  word,  no  information  being  obtain- 
able as  to  the  date:  Edward  Kerr,  Pittsburgh.  Pa.,  died  May 
20,  1922 ;  Charles  S.  Rea,  Sales  Manager,  Ralston  Steel  Car 
Company,   died   August    1,    1922. 
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PRESIDENT:  Appropriate  memorial  will  appear  in  the 
Official    Proceedings  of  the  Club. 

There  being  no  further  business,  Mr.  John  A.  Pilcher,  Me- 
chanical Engineer  of  the  Norfolk  &  Western  Railway  Com- 
pany. Roam  ike,  \'a..  presented  the  paper  of  the  evening 
entitled : 

THE  DESIGN  OF  STEEL  FREIGHT  CAR 
EQUIPMENT 

By  John  A.  Pilcher. 

The  importance  of  the  proper  design  of  modern  freight 
car  equipment  to  the  car  owners,  as  well  as  the  economic  in- 
terests of  the  country  at  large,  cannot  be  overestimated. 

It  is  only  within  a  little  over  twenty  years  that  steel  cars 
have  come  into  general  use.  This  development  has  been  has- 
tened by  the  increase  in  the  price  of  lumber,  the  decrease  in  the 
price  of  steel  and  the  demand  for  cars  of  greatly  increased 
capacity.  The  use  of  steel  makes  it  possible  to  build  a  car  of 
any  desired  capacity,  so  far  as  the  structure  itself  is  concerned, 
the  limitations  upon  size  being  only  such  as  are  placed  by  the 
clearances  and  strength  of  the  roadway  and  other  physical  con- 
ditions surrounding  operation. 

The  car  constructed  of  wood,  with  the  draft  timber  attached 
to  the  bottom  of  the  center  sills,  equipped  with  the  single-spring 
draft  gears  and  the  cast-iron  link-and-pin  draw  bar,  is  a  very 
resilient  structure.  This  resilience  was  demonstrated  by  the 
fact  that  it  was  possible  for  so  many  years  to  successfully  use 
the  cast-iron  draw  head.  YVe  cannot  imagine 'the  use  of  a  cast- 
iron  draw  head  in  a  modern  steel  freight  car  with  any  expecta- 
tion of  having  it  moved  any  distance  whatever.  This  resilience 
of  the  old  car  was,  in  a  measure,  a  protection  to  the  lading  in 
the  car. 

The  introduction  of  steel  into  car  construction,  while  it 
allowed  of  any  capacity  and  any  strength  necessary,  developed 
a  rigidity  in  the  car  construction  which  reflected  itself  in  local 
damage  to  the  car  itself,  as  well  as  the  lading,  and  made  neces- 
sary the  development  of  the  modern  shock  absorbers,  known  as 
friction  draft  gears,  so  that  one  of  the  greatest  problems  we  now 
have  in  car  design  and  upkeep  is  to  get  and  maintain  sufficient 
and  proper  shock  absorbers  and  coupler  attachments. 
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When  we  look  about  us  and  see  the  large  variety  of  steel 
car  designs  that  have  been  developed  we  can  appreciate  that 
there  are  many  points  from  which  the  important  features  of  the 
design  can  be  viewed.  The  primary  feature  to  every  designer  is, 
of  course,  the  production  of  a  vehicle  to  haul  the  freight  and 
produce  revenue  for  the  owner  and  user,  but  there  are  also 
various  other  features  that  have  to  be  considered,  and  they  pre- 
sent themselves  in  as  many  different  phases  as  there  are  dif- 
ferent minds  working  on  the  problem.  It  is  my  desire  to  point 
out  to  you  some  of  the  many  important  features  that  need  be 
given  consideration  in  the  design  of  a  steel  car,  with  the  idea, 
if  possible  of  bringing  to  a  discussion  at  this  meeting  something 
that  will  be  helpful  to  all  those  present  and  to  any  others  that 
may  be  interested. 

If  a  railway  car  were  subject  to  no  other  stresses  than 
those  of  carrying  the  load  the  problem  would  be  a  simple  one, 
indeed,  and  could  be  worked  out  on  a  basis  the  same  as  bridges 
where  the  conditions  are  more  or  less  fixed.  There  would  then 
be  no  reasons  for  not  reaching  a  proper  strength  of  construc- 
tion for  the  definite  loading.  The  fact,  however,  is  that  the  car 
has  to  be  started,  moved  and  stopped  without  there  being  any 
definite  speeds  of  acceleration  and  retardation  or  without  there 
being  any  certainty  as  to  the  character  of  the  roadway  over 
which  it  is  to  pass. 

The  design  of  the  car  needs  to  be  studied  from  many  points 
of  view.     Among  these  I  will  mention  the  following: 

The  Owner  and  User: 

i — This  involves  the  weight  of  the  car  itself,  cost,  mainte- 
nance and  the  possible  earning*  capacity,  based  upon  the  cost  of 
the  investment  and  the  cost  of  repairs. 

The   Transportation   or   Operating  Department-. 

2. — Their  idea  is  a  strong  car  so  as  to  relieve  them  of  all 
burden  of  the  supervision  of  yard  switching  crews.  In  this  way 
they  can  cut  down  to  a  minimum  the  cost  of  switching  service, 
which  is  a  very  large  item  in  the  cost  of  transportation. 

The  Claim  Department: 

3 — They  desire  a  car  built-in  such  a  way  that  it  will  pro- 
tect the  lading  from  all  possible  weather  conditions  and  be  so 
resilient  of  itself  that  whatever  is  put  in  the  car  will  never  be 
damaged  by  any  hurry-up  movement  in  the  yards. 
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The  Car  Builders: 

4 — The  Car  Builder  desires  a  car  that  is  very  easy  to  build, 
one  that  can  be  put  through  the  shop  with  the  least  amount  of 
supervision}  one  that  will  give  the  maximum  of  output  in  shop 
production.  He  is  willing  to  sacrifice  a  great  deal  to  these 
considerations. 

The  Manufacturers  and  Sellers  of  Specialties: 

5 — These  look  upon  the  car  as  a  structure  upon  which  they 
can  hang"  something  that  they  have  to  sell.  A  large  duplication 
of  cars  of  the  same  type  offers  a  wonderful  field  for  exploita- 
tion for  the  specialty  man. 

For  the  Owner  and  User 

The  car  must  be  constructed  primarily  to  carry  the  most 
freight  with  the  least  dead  weight,  so  as  to  bring  up  the  revenue 
load  and  enable  the  car  to  earn  the  largest  amount  of  revenue 
during  its  life.  This  feature  can  hardly  be  given  too  much 
prominence.  Of  course,  like  all  good  things,  it  is  possible  to 
carry  it  too  far. 

Lightness  of  structure  does  not  necessarily  mean  weakness 
of  structure.  The  car  should,  of  course,  be  designed  so  that  it 
will  last  through  a  reasonable  period  of  years,  or  so  it  will  not 
be  everlastingly  on  the  repair  tracks,  as  a  car  on  the  repair 
tracks  is  a  charge  against  interest  and  depreciation  during  that 
period  without  any  corresponding  income. 

So  far  as  the  load-carrying  capacity  of  the  car  is  concerned, 
it  is  not  a  difficult  matter  to  fix  definite  limits  of  stresses  for  its 
proper  design.  If  we  get  fixed  definite  limits  of  speed  of  accel- 
eration and  retardation  of  the  car  in  its  movement  and  definite 
conditions  of  the  track  over  which  it  is  to  be  moved,  it  would 
not  be  a  hard  matter  to  fix  the  definite  requisite  strength  of  the 
car  in  every  other  way.  It  is  at  this  point  where  different  in- 
terests in  railroad  operation  clash.  It  is  the  man  in  charge  of 
moving  the  cars  who  is  responsible  for  the  speeds  at  which  the 
cars  are  brought  in  contact  in  the  classification  yards.  His 
idea  is  that  he  can  save  in  the  cost  of  classification  by  rushing 
the  car  movement.  Fie  should  not  fail  to  remember  that  every 
car  he  damages  in  this  way  costs  him  money  in  switching 
charges  in  that  he  has  to  take  the  car  to  the  repair  tracks  and 
bring  it  back.     In  addition  it  also  costs  the  company  the  loss  of 
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the  time  of  the  car  and  the  cost  of  repairs,  all  charges  coming 
from  the  same  treasury. 

ft  is  possible  to  construct  a  car  and  make  it  strong  enough 
to  stand  any  kind  of  service  to  which  it  is  liable,  even  without 
having  the  limits  fixed  for  this  service,  but  if  a  car  should  be 
made  strong  enough  to  stand  any  possible  yard  service  it  would 
be  so  heavy  and  so  costly  as  to  be  of  little  value  to  the  owner. 

You  will  readily  agree  that  every  car  should  be  made  strong 
enough  to  stand  any  accelerating  and  retarding  force  that  can 
happen  to  it  while  in  train  service  or  any  type  of  brake  applica- 
tion, but  we  do  not  believe  it  should  be  made  strong  enough  to 
stand  any  kind  of  service  that  can  be  given  to  it  in  classification 
yards.  Certain  definite  limits  should  be  placed  upon  the  rate  of 
acceleration  and  retardation  in  the  classification  yards,  or  rather 
a  definite  maximum  speed  limit  at  the  time  of  contact  should  be 
set  and  a  large  amount  of  supervision  given  in  the  education  of 
the  men  to  see  that  these  provisions  are  carried  out. 

A  great  many  of  the  car  details  have  already  been  standard- 
ized. Through  the  instrumentality  of  the  Master  Car  Builders' 
Association  and  the  Mechanical  Section  of  the  American  Rail- 
way Association,  such  items  as  wheels,  axles,  brasses,  boxes, 
brake  beams,  brakes,  couplers  and  parts,  etc.,  have  been  defi- 
nitely agreed  upon.  Certain  other  fundamental  features  of  the 
car  construction  affected  by  impact  have  also  been  agreed  upon, 
such  as  the  standard  cross-section  of  center  sills,  the  minimum 
size  and  quality  of  draft  yokes,  and  other  features  in  connection 
with  the  draft  gear,  as  well  as  definite  dimensions  affecting  the 
fundamentals  of  the  design.  Studies  are  now  being  made  as 
to  the  standard  method  of  assuming  the  loading  on  the  car  and 
of  the  maximum  allowable  fibre  stresses  under  such  assumptions 
which  will  be  allowed  in  the  car  framing  itself,  as  well  as  the 
truck  side  frames,  bolsters  and  others  parts.  This  will  be  a  won- 
derful step  forward  in  unifying  the  art  of  car  construction.  It 
cannot,  however,  result  in  any  permanent  good  unless  there 
are  some  limitations  put  upon  the  usage  of  the  car  in  the  classi- 
fication-yard service.  We  can  hardly  conceive  of  anything  that 
cannot  be  damaged   or   destroyed   if  handled   sufficiently  rough. 

The  strength  of  the  cars  has  been  gradually  built  up  in  its 
power  to  resist  end  shocks,  due  to  over-speed  impact,  from  the 
old    resilient   wooden   car   through   a    series   of   modifications   of 
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the  composite  cars  with  various  strengths  of  metal  center  and 
draft  sills  until  we  have  reached  the  full  steel  car  with  a  mini- 
mum of  24  square  inches  cross-section  of  center  sills,  which 
until  the  recent  increase  t"  30  square  inches,  was  the  maximum. 

A  recent  examination  shows  that  car^  constructed  with  the 
old  limit  of  24  square  inches  of  center  -ills  1  which  had  been  in 
r  several  years )  are  sufficiently  strong  between  the  hack 
stops  to  furnish  reaction  against  which  the  shanks  of  the  most 
modern  6  in.  x  <>  in.  coupler  can  he  upset.  It  is  interesting-  to 
note  that  an  examination  of  a  group  of  such  cars,  sixteen  cars 
being  taken  just  as  they  were  reached,  showed  three  coupler 
shank-  upset  1  inch;  two  "s  inch:  three  ^4  inch;  four  ya  inch 
and  the  rest  of  the  group  from  r4  inch  to  V2  incn-  A  later 
examination  checking  up  these  same  cars  indicated  that  one 
of  these  coupler  shanks  was  upset  as  much  as  i]/\  inches.  From 
this  we  draw  the  deduction  that  no  cars  should  be  brought  to- 
gether at  a  speed  exceeding  that  which  will  bring  the  draft  gear 
solid,  as  any  excess  of  such  speed  is  always  liable  to  damage  the 
cars,  draft  gears  and  couplers. 

The  old  wooden  cars  with  the  wooden  draft  sills  were  all 
fitted  up  with  dead  blocks  of  some  form.  Through  these  the 
final  shock  on  the  car  came  directly  on  the  end  of  the  wooden 
end  sills  to  the  center  sills  and  they  were  resilient  enough  to  sus- 
tain these  shocks  for  a  long  time.  The  doing  away  with  the 
dead  blocks  brings  the  final  shocks  on  the  couplers,  and  with  a 
clearance  between  the  coupler  horn  and  the  striking  face  of  the 
end  sills  these  forces  act  directly  upon  the  couplers,  upsetting 
the  -hanks  and  driving  the  coupler  heads  back  into  the  car  and 
damaging  the  draft  gears. 

The  damaging  of  the  draft  gears  and  the  upsetting  of  the 
couplers,  which  allows  the  coupler  head  to<  be  driven  back  into 
the  car  body,  has  made  heavy  repairs  around  the  ends  of  the 
cars  neee^arv.  even  though  the  sills  are  not  damaged  between 
the  back  stops.  The  general  development  of  trouble  at  the  end 
of  the  car  has  of  late  brought  into  evidence  many  efforts  to 
overcome  this  damage  by  building  on  to  the  end  of  the  sills 
very  heavy  steel  striking  casting  against  which  the  coupler  horn 
and  head  will  land  without  going  back  into  the  car.  If  these 
castings  are  made  sufficiently  strong  they  will,  of  course,  pro- 
tect the  shank  of  the  coupler  and,  in  a  measure,  the  draft  gear. 
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at  least  to  the  extent  of  not  allowing-  them  to  be  compressed 
more  than  the  slack  between  the  horn  of  the  coupler  and  the 
striking  plate,  but  it  will  necessarily  be  at  the  expense  of  the 
coupler  head  containing  the  movable  parts. 

If  there  is  no  limitation  placed  upon  the  speed  of  the  cars 
at  the  time  of  impact,  these  heavy  striking  plates  will  simply 
be  anvils  against  which  the  coupler  heads  will,  in  a  short  while, 
be  destroyed.     Already  the  coupler  horns  have  been  suffering. 

If  the  dead  block,  which  was  used  in  the  days  of  the  link- 
and-pin  coupler  and  for  a  long  time  afterwards,  is  to  be  con- 
sidered entirely  a  thing  of  the  past,  even  though  the  danger 
from  its  use  is  also  largely  passed,  because  no  one  is  allowed 
to  go  between  the  cars  in  making  the  coupling,  would  it  not  be 
a  good  thing  if  the  coupler  head  were  made  with  a  rim  all 
around  to  come  against  the  heavy  cast-steel  striking  faces  on 
the  ends  of  the  sills,  rather  than  depend  upon  the  horn  of  the 
coupler  alone? 

I  am  offering  in  this  a  method  of  distributing  these  heavy 
loads  to  all  parts  of  the  coupler  head  rather  than  to  concentrate 
them  on  the  striking  horn  of  the  present  couplers,  which  never 
was  originally  intended  to  be  a  striking  part,  but  simply  a  pro- 
jection through  which  the  lift-lock  lever  protrudes. 

Even  if  we  should  replace  the  dead  blocks  which,  with 
resilient  material  behind  them,  would,  in  their  shock  absorbing 
capacity  for  heavy  shocks,  be  equivalent  to  an  additional  draft 
gear,  would  we  not  still  have  to  place  some  limitation  on  the 
speed  at  the  time  of  impact?  Protecting  the  cars  from  de- 
struction would  not  protect  the  lading  enclosed  within  a  rigid 
car  from  serious  damage. 

The  continual  adding  of  material  to  the  car  adds  to  both  the 
cost  and  weight.  These  very  seriously  reflect  in  the  dividend 
of  the  owning  and  operating  corporation. 

We  wish  to  illustrate  just  what  this  means  by  making  a 
comparison  of  three  groups  of  cars,  built  at  the  same  time, 
coming  under  cur  observation  not  many  years  back.  One 
group  of  these  cars  was  built  with  the  idea  of  increasing  the 
revenue  load  to  the  maximum  which,  of  course,  meant  the  keep- 
ing of  the  dead  weight  to  the  minimum  and  correspondingly 
decreasing  the  cost.  In  connection  with  the  design  of  these 
cars,    a   reasonable    strength    was    not   neglected,   as-   they    were 
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made  sufficiently  strong  to  upset  the  couplers  previously  men- 
tioned, which  up  to  the  present  time  have  not  developed  any 
defects  that  call  for  extensive  repairs  that  would  in  any  way 
attract  attention.  The  other  two  groups  of  cars  are  very  much 
heavier,  due  to  the  character  of  the  design  and  to  the  additional 
equipment    with    which    the)     were    loaded. 

Considering  a  train  of  different  groups  of  cars  of  5.500  tons 
gross,  including  the  cars  and  lading,  the  lighter  cars  have 
$759.10  more  revenue  in  the  train  in  the  case  of  one  group 
and  $516.49  more  revenue  in  the  train  in  the  case  of  the  other 
group.  Taking  the  cost  of  the  train  into  consideration,  the 
lighter  cars  cost  $95,833.88  less  than  the  one  group  and  $74,- 
212.50  less  than  the  other  group.  If  we  allow  interest  and  de- 
preciation on  the  additional  cost  of  10%  and  allow  twenty 
round  trips  per  year  with  the  equipment,  it  means  that  the  light- 
er cars  had  an  interest  and  depreciation  charge  of  $479.17  less, 
per  trip,  than  one  group  and  $371.56  less,  per  trip,  than  the 
other  group.  If  we  acid  together  the  difference  due  to  the  in- 
terest and  depreciation  and  the  difference  in  revenue  per  train 
we  have  a  difference  in  one  group  of  $1,238.77,  which  is  12.32% 
of  the  gross  revenue  of  the  train,  and  in  the  other  a  difference 
of  $888.03,  or  8.62%   of  the  gross  revenue  of  the  train. 

These  figures  are  very  startling  and  show  very  clearly  that 
great  saving  to  the  railroads  can  be  made  by  so  regulating  the 
handling  of  cars  in  classification  yards  that  the  adding  on  of 
extra  material  in  the  hope  of  preventing  break-downs,  due  to 
over-speed  impact,  will  not  be  needed.  The  fact  that  the  lighter 
car  in  question  was  sufficiently  strong  between  back-stops  tv 
upset  the  shank  of  the  latest  A.  R.  A.  coupler  and  strong  enougn 
to  furnish  the  anvil  against  which  the  draft  gears  are  being 
damaged,  shows  that  the  car  is  sufficiently  strong  in  its  present 
state,  unless  the  couplers  and  draft  gears  are  to  be  further 
strengthened. 

Is  it  not  a  fact  that  this  over-speed  impact  in  yards,  which 
is  upsetting  the  shanks  of  couplers  and  damaging  the  draft 
gears  and  creating  in  the  trains  a  large  amount  of  unresisted 
slack  is  the  primary  cause  of"  the  damage  to  trains  in  transit 
from  the  emergency  brake  application  and  the  passage  of  long 
trains  over  humps  and  through  dips. 

It    is    my    belief    that    with    trains    of    heavy    cars    properly 
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equipped  with  modern  draft  gears,  that  have  not  been  damaged 
and  put  out  of  commission  or  partially  put  out  of  commission 
by  improper  handling1  in  classification  yards,  cannot  be  handled 
in  ordinary  train  service  in  such  a  way  as  to  bring  about  a 
sufficient  differential  in  speed  between  the  parts  of  the  train  at 
the  time  of  impact  to  do  any  damage  to  either  the  equipment  or 
the  lading.  I  have  recently  been  on  very  long,  heavy  special 
trains  of  new  equipment,  when  the  draft  gears  and  attachments 
are  in  good  condition,  and  have  been  impressed  with  the  ab- 
sence of  these  internal  collisions.  While  these  trains  were 
equipped  with  special  brake  appliances  which  were  being  tested, 
I  personally  give  credit  for  this  admirable  feature  of  operation 
to  the  condition  of  the  couplers  and  draft  gears  and  the  absence 
of  any  great  amount  of  unresisted  slack. 

This  statement  may  lead  to  some  difference  of  opinion  and 
may  open  a  way  for  considerable  discussion,  but  in  order  to 
emphasize  the  important  position,  I  will  state  that  I  believe  that 
practically  all  of  the  break-in-twos  of  trains  in  service  when  the 
cars  are  equipped  with  modern  draft  gears  and  connections  is 
entirely  due  to  damage  previously  done  in  classification  yards, 
either  to  the  couplers,  knuckles  and  pins  themselves,  or  else  in 
the  fact  that  the  compression  of  the  coupler  shanks  and  damage 
to  draft  gears  has  developed  sufficient  unresisted  slack  so  there 
is  opportunity  for  a  considerable  internal  collision  in  the  trains 
during  movement. 

To  show  how  little  can  be  gained  by  increasing  the  strength 
of  cars,  we  have  considered  the  impact  test  made  by  the 
United  States  Railroad  Administration  on  the  cars  on  the  test 
track  at  Rochester,  N.  Y.  At  this  time  they  not  only  tested 
various  types  of  friction  draft  gears,  but  also  made  impact  tests 
of  cars  without  any  draft  gears.  Drawing  an  analogy  fror" 
these  to  show  how  little  can  be  gained  by  increasing  the  strength 
of  the  cars,  I  call  your  attention  to  the  following: 

i — Assuming  a  40-ton  car  weighing  gross  132,000  pounds, 
with  a  center  sill  of  24  sq.  in.  cross-section,  fitted  with  a  draft 
gear  that  will  go  solid  at  an  impact  speed  of  four  miles  pei 
hour,  we  find  the  reaction  between  the  cars  just  as  they  go  solid 
will  be  just  1.6  times  the  weight  of  the  car,  or  211,000  pounds. 

2 — If  we  consider  the  cars  going  together  at  4.4  miles  per 
hour,   the    force   will   be   3^   times   the   weight    of   the   car,   or 
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462,000  pounds.  With  24  square  inches  cross-section,  consider- 
ing only  direct  stresses,  this  will  give  us  19,250  pounds  per 
square  inch.  If  the  sill  of  this  car  were  increased  to  30  square 
inches,  and  using  the  same  fibre  stress,  the  force  of  reaction 
would  have  to  be  580,000  pounds,  which  is  4.4  times  the  weight 
of  the  car  and  lading.  This  will  represent  an  impact  speed  of 
4.55  miles  per  hour  for  the  same  car.  We  could,  therefore,  by 
increasing  the  sill  of  this  car  from  24  to  30  square  inches,  01 
25%,  increase  the  impact  speed  of  the  two  cars  from  4.4  to  4.55 
miles  per  hour,  or  .15  miles  per  hour,  which  is  3.4%.  These 
figures  are  given  in  order  that  you  may  see  how  little  increased 
speed  at  time  of  impact  is  gained  by  a  very  large  increase  in 
the  cross-section  of  sills.  This  gives  a  proportionate  increase  in 
strength  and  unfortunately  a  proportionate  increase  in  weight. 
It  also  gives  an  increase  in  interest  and  depreciation  charge, 
and  a  proportionate  decrease  in  earning  capacity,  and  nothing 
like  a  proportionate  increase  in  impact  speed.  It  has  only  a 
very  minor  effect  in  the  decrease  in  the  cost  of  car  repairs. 

In  recent  years  great  efforts  have  been  made  to  reduce  the 
cost  of  transportation  by  large  increases  in  the  tonnage  of  the 
trains,  primarily  to  increase  the  revenue  per  train.  To  do  this 
very  large  locomotives  have  been  built.  This  has  been  largely 
brought  out  by  those  in  charge  of  transportation,  who  also  have 
control  over  the  equipment  in  the  classification  yards  where, 
according  to  my  belief,  97%  of  the  damage  to  both  equipment 
and  lading  is  done.  With  more  care  in  the  handling  of  cars  in 
the  classification  yards  the  expense  and  upkeep  of  equipment 
can  be  very  materially  decreased  and  the  expense  of  the  Claim 
Department  materially  reduced. 

How  far  do  you  suppose  the  transportation  officer  would  be 
willing  to  go  in  his  efforts  in  the  reduction  of  the  cost  of  haul- 
ing freight  if  he  could  bring  about  a  saving  equivalent  to  as 
much  as  10%  of  the  gross  revenue  of  the  Railway  Company  he 
is  serving?  I  should  think  he  would  be  willing  to  undertake 
most  anything.  I  have  shown  in  a  previous  statement  as  be- 
tween two  groups  of  cars — one  heavy  and  expensive  and  the 
other  lighter  and  correspondingly  less  expensive,  that  there  is 
a  difference  amounting  to  as  much  as  12.32%  of  the  gross 
revenue  of  the  train. 

One   of   the   serious   features   in   connection   with   steel  cars. 
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and  particularly  open  top  steel  freight  cars,  is  corrosion.  While 
the  outside  of  the  car  can,  in  a  measure,  be  protected  by  the 
use  of  coatings,  the  inside  portion  of  the  open  top  car  is  subject 
to  the  corrosive  influence  of  the  contents  of  the  car.  The 
dumping  and  handling  of  the  loads  prevent  the  use  of  protective 
coatings  on  the  inside.  After  the  car  has  been  designed  so  as 
to  carry  the  load  and  withstand  the  shocks  of  impact,  it  would 
last  indefinitely,  but  for  this  corrosion. 

Its  final  destruction  can  only  be  retarded  by  adding  thick- 
ness to  the  material  at  certain  points  where  corrosion  is  liable 
to  be  excessive,  and  at  certain  points  where  corrosion  will 
weaken  the  structure,  particularly  as  for  instance,  in  the  fram- 
ing. It  is  very  hard  to  determine  just  how  much  the  designer 
is  justified  in  adding  at  these  points,  because  any  amount  added 
decreases  the  hauling  capacitv  of  the  car. 

It  is  very  desirable  in  the  construction  of  large  open  top  cars 
for  use  on  dumpers  to  use  inside  stakes.  When  the  stakes  are 
placed  inside  they  are  subject  to  the  extra  corrosion  which  must 
be  allowed  for  in  fixing  their  size.  Shapes  should  be  used 
offering  the  least   possible   surface   for   corrosion. 

During  recent  years  there  has  been  considerable  experiment 
made  as  to  the  value  of  copper-bearing  steel  for  the  purpose  of 
retarding  corrosion,  using  steel  of  approximately  .20  per  cent 
copper.  The  special  tests  that  have  been  conducted  and  ob- 
servations that  have  been  made  of  former  steel  structures  built 
of  copper-bearing  metal  indicate  that  we  may  have  a  very 
considerable  lengthening  of  the  life  of  the  car  by  the  use  of 
copper-bearing  steel. 

Every  car  must  be  looked  upon  as  a  package  in  which  mer- 
chandise is  being  shipped.  Any  increase  in  the  cost,  of  the 
package,  whether  it  is  a  car  or  a  seperate  package  going  into 
the  car,  is  a  charge  against  the  transportation  of  that  particular 
article.  Every  additional  expense  to  the  cost  of  these  packages 
is  an  additional  burden  on  the  transportation  of  the  article  and 
may,  in  some  cases,  prevent  its  being  moved  at  all  by  the  rail- 
ways. It  is  just  on  account  of  such  additional  charges  in  order 
to  protect  freight  that  the  automobiles  on  highways  are  cutting 
so  deeply  into  the  revenue  of  the  railways,  along  the  side  of 
which  they  operate.  The  high  cost  of  cars  and  the  high  cost  of 
packages   can   kill  transportation  just  as  easily  as  high    freight 
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rate-,    because   all   three   go    together   to    make    up    the   cost    of 
transportation. 

The  designer,  above  all  things,  wishes  to  produce  a  car  that 
has  a  large  margin  over  its  light  weight  for  lading  and  for 
earning  revenue,  hut  to  get  this  there  must  be  some  limitation 
put  on  the  speed  at  which  cars  are  brought  together,  and  this 
should  not  be  in  excess  of  that  which  will  bring  the  draft  gears 
solid. 

2 — The  Transportation  Point  of  View.  I  have  already 
touched  upon  this  point  of  view  in  the  preceding  paragraphs 
because  they  have  been  hard  to  segregate.  The  transportation 
man  always  wishes  a  car  designed  so  strong  that  it  does  not 
have  t;  i  be  repaired  and  one  that  can  be  handled  without  undue 
care.  The  transportation  people  are  responsible  for  keeping 
down  the  cost  of  handling,  but  it  is  also  their  method  of  han- 
dling that,  to  a  large  extent,  brings  about  the  necessity  for  re- 
pairs. If  any  compromise  is  to  be  arrived  at  as  between  the 
cost  of  handling  and  the  cost  incident  to  indifferent  handling, 
and  the  cost  of  interest  and  depreciation  and  loss  of  revenue  in 
the  >:rain  due  to  heavy  construction,  some  definite  limitation  of 
speed  at  tin  time  of  impact  will  have  to  be  fixed,  otherwi>o  the 
designe-  has  nothing  definite  t  •  which  to  work  and  will  continue 
to  build  cars,  making  each  one  stronger  than  the  other.  This 
tendency  to  make  the  parts  that  break  a  little  bit  stronger  has 
resulted  in  each  new  design  being  built  coming  out  a  little 
stronger  and  having  power  to  inflict  damage  upon  the  cars  of  a 
prior  building.  Such  new  cars  only  await  their  turn  to  be 
smashed  up  by  cars  of  a  still  heavier  design  and  less  carrying 
capacity  coming  out  later.  It  is  to  be  hoped  that  a  campaign 
of  education  will  be  brought  about  to  prevent  any  cars  being  put 
together  at  a  greater  speed  than  that  which  wdll  put  the  draft 
gears  solid:  Unfortunately  there  are  a  great  many  cars  equipped 
only  with  twin-spring  draft  gears,  which  on  the  40-ton  loaded 
car  would  go  solid  with  an  impact  speed  just  a  little  less  than 
two  miles  per  hour.  There  are  a  large  number  of  such  cars  in 
use  to  be  considered  in  any  study  of  this  very  important  phase 
of  the  problem. 

It  would  be  a  good  study  for  the  transportation  man  to  find 
out  what  percentage  of  switching  movement  he  would  save  in 
his  yards  if  he  did  not  have  to  set  aside  damaged  cars.     Would 
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ke  not  be  very  much  like  the  telephone  operator  who  is  in 
such  a  hurry  that  she  gives  the  wrong  number  two  out  of  five 
times,  and  as  a  consequence,  gets  so  many  calls  that  she  cannot 
reduce  her  speed  and  so  continues  to  make  errors  that  are  not 
only  a  source  of  annoyance  to  her  but  more  so  to  her  patrons? 
1  cannot  help  thinking  that  if  more  time  is  taken  in  the  handling 
of  cars  in  switching  there  will  be  so  much  less  time  given  to 
cutting  out  damaged  cars  that  there  would  be  little  or  no 
increase  in  the  cost  of  the  service. 

3. — Point  of  View  of  the  Claim  Department:  The  stronger 
and  stiller  the  car  is  designed  and  the  heavier,  the  more  liable 
it  is  to  go  solid  on  the  draft  gears,  and  the  more  liable  it  is  to 
bring  about  damage  claims  due  to  the  rigidity  of  the  car  itself. 
Damage  claims,  while  very  small  in  proportion  to  the  cost  of 
the  car  repairs,  bring  about  a  great  deal  of  friction  with  outside 
patrons  and  develop  liability  in  dissatisfaction  which  is  often  of 
greater  moment  than  the  actual  cost.  The  real  cure  for  this  is 
the   educational   campaign   against  over-speed   impact. 

4 — The  Car  Builder's  Point  of  View.  The  Car  Builder,  of 
course,  desires  a  car  so  designed  that  it  is  easy  to  build.  This 
is  a  consideration  every  designer  should  have  in  mind,  since  the 
simplicity  m  construction  reflects  itself  in  the  price  of  the  car  to 
the  owner  and  user,  and  in  the  cost  of  transportation,  in  that  it 
reduces  the  interest  and  depreciation  charge  against  the  equip- 
ment. Too  much  study  cannot  be  put  in  the  design  in  order  to 
increase  the  facilities  for  building  along  with  the  decreased 
weight. 

I  recently  had  my  attention  called  to  two  cars  of  the  same 
weights  and  approximately  the  same  number  of  rivets  to  drive, 
and  was  told  by  one  builder  that  with  the  same  working  force, 
twenty-five  cars  of  one  design  could  be  delivered  from  the  shop 
a  day  as  against  twenty  of  the  other  design.  This  is  mentioned 
to  show  the  value  of  giving  attention  to  this  feature  of  the 
design.  Particularly  should  attention  be  given  to  the  possibilities 
of  using  machine  as  against  hand-driven  rivets,  not  only  to  save 
in  the  cost  of  rivet  driving,  but  in  getting  better  driven  rivets. 

5 — The  Specialty  Man's  Point  of  View.  These  men  who 
have  felt  themselves  called  upon  to  develop  and  sell  specialties 
for  railway  cars  have  taken  a  great  part  in  the  constructive 
development  of  the  car-building  industry  of  the  country.     They' 
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are  to  be  highly  commended  for  their  efforts.  The  car  building 
industry,  on  account  of  the  large  duplication  of  the  same  design, 
is  a  wonderful  field  for  the  efforts  of  such  men.  There  are  a 
great  number  of  these  specialties  exceedingly  useful  and  they 
should  be  used,  because  they  are  helps  in  reducing  the  weight, 
reducing  the  cost  and  reducing  the  maintenance  of  the  cars. 
Great  care,  however,  must  be  taken  in  selecting  them,  to  be 
sure  that  the  designer  is  not  being  muddled  by  having  the  ad- 
vantages of  the  specialty  overstressed  to  the  neglect  of  its  final 
value  as  an  economic  device,  ifi*  comparison  with  others,  when 
the  cost  is  taken  into  consideration.  It  requires  a  large  amount 
of  careful  analysis  not  to  fool  one's  self  as  to  the  real  value  o\ 
these  devices  when  they  are  presented,  as  they  often  are,  in  sucft 
a  pleasing  and  convincing  manner. 

The  personality  of  some  of  our  friends  in  the  supply  busi- 
ness is  such  that  I  often  think  they  can  sell  anything  they 
undertake  to  sell.  * 

In  general  I  do  not  believe  it  is  possible  to  go  to  too  much 
expense  in  the  preparation  of  the  design  for  steel  freight  equip- 
ment where  there  is  such  a  large  duplication  from  the  same 
design.  This  is  true  for  an  individual  company  purchasing  any 
large  number  of  cars  for  their  own  use.  It  is  true  in  a  much 
larger  proportion  for  the  railways  of  this  country,  as  a  whole, 
when  they  can  standardize  cars  for  use  on  all  railways. 

I  have  always  felt  that  the  American  Railway  Association, 
Mechanical  Section,  could  not  do  better  than  to  organize  ai| 
enginjeering  department  for  this  purpose. 

Every  cjir  for  which  a  design  is  to  be  prepared  should  not 
have  simply  one  design  furnished  and  passed  upon,  but  a  dozen 
or  more  qualified  designers  should  work  up  a  design  following 
his  own  bent  or  views  of  construction,  each  along  different  lines. 
each  bringing-  his  design  to  completion,  making  all  the  neces- 
sary diagrams,  showing  methods  of  loading,  weights,  details  of 
construction,  estimated  costs,  and  then  these  designers  should 
themselves  select  either  the  best  two  or  three  to  be  finally 
passed  upon  or  the  best  types  of  construction  that  can  be  put 
together,  considering  weight,  cost  of  construction,  relative 
strength,  ease  of  construction  and  other  pertinent  features,  and 
in  this  way  get  the  advantage  of  the  very  best  that  it  is  possible 
to  produce   to  be  presented   to   the   country   at  large.     The  en- 
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gineering  cost  of  such  a  method  would  be  insignificant  com- 
pared with  the  design  to  be  produced  and  the  advantages  to 
be  gained. 

The  final  results  will  be  that  the  car  builders  themselves  will 
not  find  it  necessary  to  maintain  such  large  engineering  forces, 
the  cost  of  which  enters  into  their  overhead,  which  naturally 
has  finally  to  be  passed  on  to  the  purchaser  and  user  of  the 
cars. 

PRESIDENT:—  The  paper  has  presented  many  sugges- 
tions as  to  what  could  be  done  in  the  way  of  betterment  of 
freight  cars,  to  have  a  better  car  and  a  car  to  better  satisfy 
our  patrons.  I  am  sure  there  are  a  number  here  who  will 
want  to  ask  some  questions  or  offer  some  discussion.  The  paper 
is  now  before  you  for  general  discussion. 

MR.  W.  J.  MEYER:  I  am  a  visitor  and  perhaps  over- 
stepping the  limits  of  my  privilege,  but  I  would  like  to  ask  a 
question.  I  would  like  to  know  why,  in  the  transition  from 
wood  to  steel  cars,  the  coupler  horn  was  not  relocated?  That 
is,  why  was  it  not  put  on  the-  sides  of  the  coupler  head  so  that 
its  impact  would  act  in  the  same  line  with  the  draft  gear? 

MR.  A.  B.  JOHNSON:  Will  the  use  of  copper-bearing 
steel  in  a  car  reduce  the  cost  of  painting  required? 

AIR.  X.  W.  STORER:  I  have  been  waiting  for  the  real 
railroaders  to  bring  out  their  opinions  but  they  seem  to  be  a 
little  backward.  There  are  a  number  of  points  in  the  paper 
which  interested  me  immensely,  especially  the  idea  that  the  cars 
can  be  injured  in  classification  yards.  If  there  are  any  men 
here  who  are  connected  with  the  classifying  of  cars.  I  think 
they  better  get  up  and  say  something.  I  would  if  I  was  ham- 
mered as  hard  as  they  have  been  tonight.  It  seems  to  me  the 
speaker  has  a  pretty  good  case  so  far. 

I  would  like  to  ask  what  bearing  this  will  have  cm  the 
length  of  trains.  It  has  relieved  my  mind  to  a  considerable 
extent  to  learn  that  the  maximum  damage  to  cars  takes  place  in 
classification  yards,  because  it  seems  from  that  fact  that  longer 
trains  can  "he  handled  than  we  have  considered  possible  with  the 
present  strength  of  draft  gear.  It  seems  that  it  can  go  up  to 
8.000   or    10,000   ton    trains,    a-    some   of    our    roads    have    been 
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figuring  on,  without  increasing  the  draft  gear  materially  over 
what  it  is  today.  I  would  like  to  ask  the  speaker  to  give  us  his 
idea  of  the  ultimate  length  or  tonnage  of  trains  which  the  mads 
will  come  to  in  a  period  of  say  five  or  ten  years,  the  tonnage  and 
the  speeds  at  which  trains  will  be  operated?  It  is  a  point  of  the 
greatest  interest  to  men  who  are  designing  locomotives. 

MR.  JOHN  A.  PILCHER:  As  to  the  location  of  the 
coupler  horn,  it  is  right  difficult  after  a  thing  has  been  done  for 
a  number  of  years  by  somebody  else  to  find  out  just  why  it  was 
done.  I  can  only  guess  at  it.  The  horn  of  the  coupler  fur- 
nishes the  opening  through  which  the  lift  lock  passes.  It  is 
certainly  not  strong  enough  to  take  the  blow  after  the  draft 
gear  has  been  damaged  and  the  coupler  shank  upset. 

As  to  the  value  of  copper-bearing  steel.  The  experiments. 
now  being  conducted  are  of  a  most  interesting  character.  There 
are  some  very  old  cars  constructed  of  metal  that  have  corroded 
very  slowly.  Since  this  question  of  copper-bearing  steel  has 
been  projected  into  service,  the  material  in  these  old  cars  has 
been  analyzed  and  found  to  have  the  copper  content.  Old 
smokestacks  that  have  stood  for  a  long  period  have  also  been 
found  to  have  the  copper  content.  One  of  the  big  car  building 
concerns  in  this  country  undertook  to  put  copper-bearing  steel 
in  some  of  their  passenger  equipment.  They  have  stopped  it, 
saying  they  did  not  get  the  results  they  expected.  They  found 
that  some  sheets  gave  most  magnificent  service,  and  some  pitted 
very  badly.  When  the}  analyzed  the  pitted  sheets,  they  could 
not  find  any  copper.  They  decided  that  possibly  it  had  segre- 
gated, but  I  suspect  the  truth  is  they  did  not  inspect  it  closely 
enough  to   see  that  they  were  getting  what  they  paid   for. 

The  American  Society  for  Testing  Materials  have  for  a 
number  of  years  been  experimenting  with  copper-bearing  steel 
exposed  to  different  weather  conditions.  There  are  three  locali- 
ties in  which  these  exposures  are  being  made,  viz. :  Annapolis 
to  get  the  salt  air;  Pittsburgh,  the  industrial  gases,  and  at  Fort 
Sheridan,  Illinois,  for  an  uncontaminated  district.  In  every 
case  the  steels  that  did  not  have  any  copper  in  them  have 
failed.  The  last  report  I  had  was  that  not  a  single  copper- 
bearing  plate,  whether  it  was  iron.  Bessemer  or  open-hearth 
steel,  had  failed,  every  one  of  them  being  intact.  The  indica- 
tion is   that   the   corrosion    that  takes   place   is  very   much   more 
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uniform,   and   the   structure   is   very   much    smoother  where   the 
copper  is  used. 

As  to  the  question  of  painting"  in  that  connection.  1  am  not 
prepared  to  make  any  comment  on  that. 

The  question  of  cars  damaged  by  over-speed  impact  in 
classification  yards  has  come  to  my  attention  more  particularly 
within  the  last  two  or  three  years.  On  our  own  road  we  have  a 
gathering,  from  time  to  time,  called  a  '"System  Freight-Handling 
Efficiency  Meeting,"  which  is  worked  up  by  the  Claim  Depart- 
ment. 1  have  been  attending  for  about  two  years,  sitting  with 
the  Committee  on  Rough  Handling,  and  I  hear  some  things.  I 
am  not  speaking  simply  of  hump  yards.  They  probably  are  a 
little  better  than  Mat  yards.  A  car  is  often  run  down  in  the 
classification  yard  and  it  does  not  go  quite  far  enough,  and 
the  brakeman  on  the  next  switch  hollers  for  the  engineer  to 
"sweep  her  out"  with  the  next  car.  He  attempts  to  do  that 
and  injure^  the  coupler,  draft  gear  and  the  car.  For  such  a 
purpose  the  friction  draft  gear  is  not  as  good  as  the  spring 
draft  gear.  The  springs  will  re-act  and  start  the  car.  In  such 
a  method  of  handling  the  car  has  to  be  hit  hard  enough  to 
drive  the  draft  gears  solid  before  any  "sweeping  out"  can  be 
'lone.  Progressive  damage,  not  apparent  to  the  men,  is  thus 
accumulated  and  a  real  failure  later  occurs. 

You  would  be  surprised  to  know  at  what  low  speeds  of 
impact  damage  can  be  done  when  the  gears  go  solid.  Where 
the  gear  is  in  bad  condition,  or  has  been  upset  or  broken,  they 
go  solid  very  easily.  I  was  watching  a  string  of  cars  not  long 
ago  where  a  light  switch  engine  was  handling  a  train,  and  1 
will  say  to  you  that  such  was  the  condition  of  the  draft  gears 
and  attachments  that  every  coupler  horn  on  every  car  in  the 
tram  went  back  solid  with  every  movement.  What  brought 
about  such  a  condition?  It  is  the  heavy  blow  it  gets  in  the 
yard.  The  man  in  charge  of  the  yard  operation  will  do  well  to 
look  carefully  into  this  statement.  He  will  have  a  chance  to  save 
a  large  expense. 

At  the  Norfolk  &  Western  coal  piers  at  Lamberts  Point,  near 
Norfolk,  dumpers  are  used  for  unloading  the  coal.  An  empty 
car  on  the  dumper  is  knocked  off  and  started  down  the  incline 
to  the  switchback  when  it  is  struck  by  the  car  ascending  the 
incline  to  the  dumper.     This  movement  is  slow,  but  it  has  been 
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found .  even  with  the  slow  movement,  that  there  is  a  very  large 
amount  of  damage  done  in  tins  process  of  operation.  The  man 
in  charge  <>f  the  electrical  equipment  at  the  Piers  inf^jped  me 
that    by   putting   a    speed    limit    relay    on    the    hoisting    engines 

(  which  pull  the  cars  up  the  incline  to  the  dumper )  in  such  a 
way  as  to  definitely  fix  the  limit  of  speed  of  the  car  as  it 
reached  the  top  of  the  incline  and  came  in  contact  with  the 
standing  car  on  the  dumper,  he  had  very  materially  reduced  the 
damages  to  equipment. 

Some  time  when  any  of  you  are  near  a  coal  handling  pier 
where  cars  are  handled  in  dumping  machines,  most  of  which 
are  operated  as  I  have  mentioned,  look  about  you  and  see  if  you 
do  not  find  a  large  number  of  broken  knuckle  pins  and  similar 
broken  parts  about  the  dumper,  indicating"  the  damage  that  is 
done  by  striking  cars  together  on  the  dumper,  and  by  running 
them  together  as  they  run  to  the  empty  yard  from  the  dumper. 

As  to  the  question  that  has  been  raised  as  to  maximum 
length  of  trains  that  can' be  handled.  The  heaviest  and  longest 
train  that  I  ever  saw  was  about  16,000  tons.  This  train  was 
composed  of  new  cars,  and  there  had  not  been  sufficient  time 
since  the  cars  were  built  to  damage  the  draft  gears  and  coupler 
shanks  so  as  to  develop  unresisted  slack  action.  The  train  was 
run  for  the  purpose  of  testing  out  special  brakes.  A  part  of  this 
test  was  to  be  an  emergency  application,  which  was  to  come 
at  some  time  unexpected  to  the  many  guests  on  the  train.  Mam- 
were  very  anxious  as  to  the  results  of  such  an  emergency  ap- 
plication. Anxious  to  know  something  of  the  conditions,  I  sta- 
tioned myself  out  on  the  train  to  see  if  I  could  detect  just  what 
shocks  would  take  place.  Having  previously  been  on  a  very 
long,  heavy  train  in  first-class  condition  (as  to  unresisted  slack 
in  draft  gears  and  connections),  I  was  not  expecting  anything 
unusual  to  happen  with  the  emergency  application.  When  the 
emergency  brake  was  applied,  there  were  no  great  heavy  shocks 
in  the  train.  From  the  two  experiences  in  connection  with 
these  very  long,  heavy  trains,  which  were  practically  new  and 
had  no  large  amount  of  unresisted  slack,  I  have  come  to  the 
conclusion  that  the  modern  draft  equipment  is  ample  for  train 
service,  if  it  is  not  damaged  by  over-speed  impact  in  yards. 

On  the  Norfolk  &  Western  there  was  recently  a  campaign 
to  prevent  break-in-twos,  which  brought  about  much  discussion. 
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1  took  the  position  I  am  now  taking.  It  was  stated  in  this  dis- 
cussion that  there  was  often  as  much  as  4  inches'  unresisted 
slack  in  one  car,  measuring  backward  and  forward  movement. 
When  a  special  examination  was  made,  as  much  as  5 y2  inches 
unresisted  slack  was  found. 

I  do  not  believe  any  man  can  prophesy  as  to  how  long 
trains  will  be,  or  how  large  the  cars  will  be.  When  Mr.  C.  A. 
Seley  was  Mechanical  Engineer  on  the  Norfolk  &  Western 
Railway,  so  I  am  told  by  one  of  the  men  with  me  now,  who  was 
with  him  then,  he  saw  engines  double-heading  a  train  of  cars. 
These  engines  had  25.000  pounds  tractive  effort,  each.  Mr. 
Seley  remarked,  "Who  in  the  world  can  design  cars  strong 
enough  with  such  handling  as  that  going  on.''  The  two  engines 
were  exerting  a  tractive  effort  of  50,000  pounds.  We  now  have 
single  mallet  steam  engines  on  our  own  road  having  about 
107.000  pounds  tractive  effort,  and  on  other  roads,  probably 
130,000  pounds.  We  have  electric  locomotives  with  a  constant 
tractive  effort  still  greater.  We  do  not  know  how  far  develop- 
ments will  carry  us.  We  will  simply  have  to  await  developments. 

PRESIDENT:  I  will  ask  Mr.  Karl  Berg  whether  he  has 
something  to  say  on  this  subject. 

MR.  KARL  BERG:  I  find  it  rather  difficult  to  mention 
anything  that  has  not  already  been  said  in  regard  to  steel  car 
design.  Among  all  the  good  points  mentioned  there  is  one  that 
impressed  me  in  particular,  the  question  of  standardization. 
That  is  something  that  has  been  worked  at,  I  guess,  ever  since 
steei  cars  were  first  designed.  Just  now  it  is  possibly  worth 
considering  whether  too  much  standardization  will  not  retard 
the  improvement  of  car  equipment  and  whether  it  is  not  possible 
that  too  much  standardization  in  car  equipment  at  the  present 
time  has  not  retarded  certain  developments,  particularly  in  re- 
gard to  trucks,  the  design  of  journal  bearings,  journal  boxes 
and  other  features  in  connection  with  the  truck.  Is  it  not  a  fact 
that  even  now  several  schemes  are  being  thought  of  which  if 
adopted  would  entirely  upset  our  present  standards  in  regard  to 
freight  car  trucks?  It  is  just  a  thought  that  goes  along  with 
standaidization,  or  rather  a  penalty  that  is  paid  on  account  of 
too  much  standardization. 

MR.  J.  L.  CUNNINGHAM:  I  was  very  much  interested  in 
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the  question  of  the  design  of  the  car  as  related  to  the  earnings 
of  the  railroad.  I  had  never  appreciated  the  extent  to  which 
the  design  of  the  car  would  affect  our  earnings.  I  would  like 
to  ask  what  is  the  maximum  speed  at  which  the  general  run  of 
cars  should  be  allowed  to  come  in  contact  without  damage? 

MR.  JOHN  A.  PILCHER:  The  question  of  the  relation  of 

standardization  to  development  is  certainly  a  very  pertinent  one. 
Absolute  standardization  would  undoubtedly  mean  stagnation. 
Therefore,  those  in  charge  of  an  attempt  to  standardize  have 
bees  very  careful  not  to  bring'  about  a  condition  that  will,  in  an) 
way.  prevent  development.  You  will  notice  that  the  statement  ] 
made  in  regard  to  trucks  was  that  there  would  be  a  standarc 
truck,  but  that  does  not  mean  that  a  standard  truck  shouk 
always  remain  the  same.  It  simply  means  that  for  the  time 
being,  in  interchange  service,  it  will  be  recognize;!  as  a  standard 
truck,  and  as  such  could  be  used  in  replacement  on  any  other 
man's  car  and  would  be  recognized  by  everybody  as  a  proper 
replacement. 

.Ml  new  cars  after  ;i  certain  time  must  be  built  in  such  a 
way  that  the_\'  will  take  the  standard  truck,  but  it  does  not 
compel  the  owner  to  place  the  standard  truck  under  them.  He 
may  use  any  truck  that  will  fit.  w  ith  the  proviso  that  it  must 
be  constructed  so  as  to  give,  with  a  certain  method  i  f  assumed 
loading,  a  certain  maximum  fibre  stress. 

.Axles  have  been  standardized  on  that  basis.  Wheels  have 
beeia  standardized  on  an  empirical  basis.  It  will  be  possible 
to  calculate  side  frames  and  bolsters.  Brake  beams  have  already 
been  fixed  on  the  same  basis,  that  is,  to  come  within  a  specific 
place  and  meet  a  specific,  strength  test.  The  attempt  has  been 
made  to  avoid  any  hard  and  fast  standardization  that  would 
prevent  development   or   cut   out  initiative. 

In  regard  to  the  question  of  maximum  speed  of  contact  at 
which  cars  may  be  put  together.  The  great  majority  of  the 
freight  in  this  country  is  shipped  in  cars  equipped  with  spring 
draft  gears,  which  on  a  40-ton  loaded  car,  according  to  the 
tests  made  at  Rochester,  will  go  solid  at  a  speed  of  1.93  miles 
per  hour.  That  will  give  a  force  of  reaction  between  the  cars 
of  about  66.000  pounds.  If  that  speed  is  increased  only  to  two 
miles  per  hour,  which  is  .07  of  a  mile  per  hour,  the  reaction 
forces  will  be  approximately  125.000  pounds.     If  the  same  cars 
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are  put  together  at  a  speed  of  2]\  miles  per  hour,  the  reaction 
forces  will  l>e  400,000'  pounds;  at  21/.  miles,  650,000  pounds. 
All  of  this  is  derived  from  the  tests  made  at  Rochester,  and  is 
dependent  upon  the  resilience  of  the  car.  This  is  mentioned  to 
show  how  rapidly  the  reaction  increases  and  on  what  a  close 
margin  vou  have  to  work.  The  resilience  of  the  car  is  the  sal- 
vation of  the  car,  in  a  measure,  hut  it  is  also  one  of  the  reasons 
why  they  are  so  often  put  together  at  high  speed,  and  it  is  also 
the  reason  why  the  men  operating  in  switching  yards  do  not 
realize  the  damage  they  are  doing.  If  the  car  hroke  like  an 
egg,  they  would  understand  what  they  were  doing,  hut  the 
damage  is  progressive.  Every  time  the  cars  are  put  together 
at  speeds  just  a  little  more  than  enough  to  bring  the  draft 
gears  solid,  some  damage  is  done.  As  an  illlustration,  you  have 
all  seen  a  stone  mason  break  a  rock.  He  takes  his  hammer  and 
begins  to  hammer  on  it,  apparentlv  without  any  effect,  and 
after  he  hits  it  a  great  number  of  times,  the  rock  cracks  open. 
Which  blow  broke  die  rock,  the  first  one  or  the  last  one? 

PRESIDENT:      Is  there   any    further    discussion? 

MR.  D.  F.  CRAWFOFRD:  Mr.  Punier  has  given  us  a  most 
interesting  and  suggestive  paper.  I  would  therefore  move  that 
we  extend  to  him  a  standing  vote  in  appreciation  of  his  com- 
ing here  and  presenting  to  us  this  instructive  paper, 

A  rising  vote  of  thanks  was  tendered  the  speaker  for  his 
very  excellent  paper. 

The  Chairman  of  the  Nominating  Committee,  Mr.  I).  M. 
Howe,  read  the  report  of  that  Committee  for  officers  for  the 
ensuing  year,  as  follows  : 

I  'resident 
D.     F.     Crawford,     Vice     President.     Locomotive     Stoker     Co., 
Pittsburgh,    Pa. 

First  Vice  Pkksidext 
George    D.     Ogden,    Traffic     Mt.aager,     Pennsylvania    System, 
Pittsburgh,  Pa. 

Second  Vice  President 
A.   Stucki,  Engineer,  Pittsburgh.  Ta. 

Secretary 

J.   D.  Conway,   515   Grand  view  Ave..  Lie,   Pittsburgh,  Pa. 
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Treasurer 

F.  II.   Stark,  Superintendent  Freight  Car  Repairs,   P.  &   L.  E. 
R.  R.  Co.,  Pittsburgh,  Pa. 

Executive   Committee 
L.  II.   Turner,   S.  M.    P.,   Pittsburgh  &  Lake   Erie  R.   R.  Co., 

Chairman. 
D.   J.    Redding".    Assistant    S.    M.    P.,    Pittsburgh   &   Lake    Erie 

R.    R.    Co. 
F.  R.  McFeatters,  General  Superintendent.  Union  R.  R.  Co. 
A.  G.  Mitchell.  Secretary.  Association  of  Transportation  Officers 
.  of  the  Pennsylvania  System. 

F.  M.  McNulty,   Rosslyn  Farms.  Carnegie.  Pa. 
J.  G.  Code,  Pittsburgh.  Pa. 

D.  M.  Howe,  Railway  Supplies. 

I.  A.   Spielmann,  Assistant  to  General  Supt.,  B.  &  O.  R.  R. 
H.  H.  Maxfield,  General  Supt.  M.  P.,  Pennsylvania  R.  R.  Co. 
Frank     J.  Lanahan.   President.  Fort  Pitt  Malleable  Iron  Co. 
Samuel    Lynn.    Ma-ter    Car    Builder.    Pittsburgh    &   Lake    Erie 
R.  R.  Co. 

Finance  Committee 

E.  C   Sattley,  President.  Iron  &  Steel  Products  Co..  Chairman. 
C.  O.  Dambach.  General  Manager.  Unity  Railways  Co. 

E.   I.  Searles,  Schaefer  Equipment  Co. 

G.  W.  Wildin,  General  Manager.  Westinghouse  Air  Brake  Co. 
E.  A.  Johnson,  General  Sales  Manager,  Duff  Manufacturing  Co. 

Membership  Committee 
A.   Stuckd,  Engineer.  Chairman. 
::.   G.  Minnick.  Assistant  General  Manager.  Pittsburgh  &  Lake 

Erie  R.  R.  Co. 
H.  E.   Chilccat.  Manager.  Clark  Car  Co. 
J.  A.   Ralston.  Mechanical  Engineer.  Lnion  R.  R. 
\Y.  J.  Murphy.  General  Boiler  Foreman.   Pennsylvania  System. 
J.   L.   Cunningham.   Supt.   M.   P..  Pennsylvania  R.   R. 
A.  D.  Chittenden,   Supt.  Transportation.  B.  &  L.  E.   R.   R. 

Entertainment  Committee 
E.    Emery.   Railway   Supplies.   Chairman. 
Henry  F.  Gilg.  Sales  Mgr..  Penn  Iron  &  Steel  Co. 
Jos.  H.  Rummer.  Supt.  of  Orders.  Fort  Pitt  Malleable  Iron  Co. 
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Reception  Committee 
F.  H.  Freshwater,  Sales  Agent,  Pressed  Steel  Car  Co.,  Chairman 
J.  L.   Smith,  General  Foreman.  P.  &  L.  E.  R.  R.  Co. 
Harry  B.  Kelly,  Road  Fore,  of  Engines,  P.  &  L.  E.  R.  R.  Co. 
E.  V.  Williams,  Supt.  M.  P.,  B.  R.  &  P.  Ry.  Co. 
H.  M.  Wolf,  Road  Fore,  of  Engines,  P.  &  L.  E.  R.  R.  Co. 
S.  E.  Van  Vranken,  Purchasing  Agent,  Locomotive  Stoker  Co. 

Subject  Committee 
John  F.  Lent,  President,  Liberty  Transit  Company,  Chairman. 
Charles  Orchard.   Traffic  Dept.,  Carnegie  Steel  Co. 
John  B.  Wright,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co. 
Wm.  J.  Knox,  Mechanical  Engr.,  B.  R.  &  P.  Ry.  Co. 
E.  B.  DeVilbiss,  Master  Mechanic,   Pennsylvania  R.  R. 

Upon  motion  duly  seconded,  the  report  of  the  Nominating 
Committee  was  accepted  and  the  Secretary  instructed  to  for- 
ward the  record  of  ballots  to  the  members  by  mail,  it  being- 
understood  that  any  member  of  the  Club  is  privileged  to  nom- 
inate any  person  for  an  office  if  he  is  not  satisfied  with  the 
nominations  of   the   Committee. 

There  being  no  further  business,  upon  motion  the  meeting" 
adjourned. 

J.  D.  CONWAY,  Secretary. 
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Jn  Ufomnriam 


Edward   Kerr 
Died  May  20th,  1922 

Charles  S.  Rea 
Died  August  1st,  1922 

Joseph   H.   McConnell 
(Date  unknown) 


THE  PENN  COUPLER 


Our  latest  development  of  the  N.  C.  B. 
C«upler.  a  modification  of  our  popular  Pitt  and 
Janney  X  Couplers,  with  latest  Improvements. 

LOCK- 
TO- 
THE- 
LOCK, 

LOCK-SET,  and 

KNUCKLE-OPENER. 

Send  for  blue  prints  and    prices. 

—MANUFACTURED  ONLY  BY— 

THE  McCONWAY  ®  TORLEY  CO. 

PITTSBURGH,  PA. 


Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4800  of  Our  Stokers 

In   Service  on  76  Railroads 
Manufactured   and  For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey   Bldg.         Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

FLECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco      Montreal 


KING 


METALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


Johns-Manville  Railroad  Products 


Locomotive    Lagging 

Locomotive    Spiral    Pipe    Covering 

Locomotive  Packings,  including  Air 
Pump,  Throttle,  Valve  Stem,  Cab 
Cock,    Gaskets,    etc. 

Pipe  Coverings  for  all  classes  of  service 
Sheet    Packings 
High  Temperature  Cements 
Steam    Traps 
Insulating    Cements 
Electrical    Supplif» 
Asbestos    Roofing* 


Asbestos    Shingles 

Corrugated    Asbestos    Roofings 

Industrial    Flooring 

Transite    and    Ebony   Asbestos    Wood 

Transite    Smoke    Jacks 

Refrigerator    Car    Insullation 

Steel    Passenger    Car    Insulation 

Expander  Rings  for  Air  Brake  Cylin- 
ders 

No.  82  Moulded  Packing  Cups  and 
Expander  Rings  for  Power  Reverse 
Gear    Cylinders 


JOHNS-MANVILLE   Incorported 

Madison  Ave.  and  41st  Street, 

Branches  in  56  Large  Cities.  NEW  YORK  CITY 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH    STREET,  NEW   YORK 

BRANCH  OFFICES*— CHICAGO.  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,    Prop. 
Railway    Exchange    Building,    CHICAGO. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

f  General  Offices:  Frick  Bldg.,  PITTSBURGH,  PA.  f  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(CHICAGO:     Fisher  Building  { HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS,   BOLSTERS,  BRAKE  BEAMS.  ETC 

Capacity  50,000  Cars  per  Annum     Si 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bids 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  ^!dg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65   Dalhousie    St. 


PRESSED  STEEL  GflR  CO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

NEW  YORK  --  PITTSBURGH  -■  CHICAGO  --  ST.  PAUL 


This  Space  For  Sale 


Es^abl'shed    1832  Incorporated   1900 

M.  B.  SU  YDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 


This  Space  Tor  Sale. 


PUTSbUBliH, 


FOR  SALE 


BRADY  BRASS  COMPANY 

ORIGINAL    AND     SOLE     MANUFACTURER     OF 

CYPRtJS  BRONZE  BEARING   MKTAI. 

(Adopted    by    the    U.    S.    R.    A.    during    the    War,    and   by    the 

American    Railwav    Association    as    "Grade    B,"    in    June,    10^0 

USED   TODAY  WHEREVER  RAILROADS    ARE   OPERATING 

LOCOMOTIVE  CASTINGS-JOURNAL  BEARINGS-MOTOR  BEARINGS 

Gtienl    0«i«t   A  Wirkj,    JERSEY    CITY,    N.   J. 


TYPE  A  SUPERHEATER  LOCOMOTIVES 


Make  firing  easier 
Haul  longer  trains 


Save  coal  and  water 
Maintain  faster  schedule* 


THE  SUPERHEATER  COMPANY 

17  East  42nd  St.,  New  York  City.         Peoples  Gas  Bldg..  Chicago 


D  F  PROCEEDINGS  "jOf»      '    ?% 


Steel  Car  Forge  Company 

=  'Pittsburgh,  Pennsylvania  - 

PORGINGS 


FOR    SALE 


FOR   SALE 


Shippers    Freight    Service 

Tracing—  Rates  -  Claims     Exports 

Co-operation  With  Carriers  and  Results  Secured  if  Handled  by 

Lent  Traffic  Co.  I  Pittsburgh  | 


Phone  Grant 
1871-3-3 


GRAHAM  BOLT  &  NUT  COMPANY 

PITTSBURGH,   PA. 
^ MANUFACTURERS  OF 


Hot  Pressed  Nuts,  Cold  Punched  C.  &T.  Nuts 
Bolts,  Lag  Screws,  Washers,  Etc, 


This  Space  For  Sale 


THE  BABCOCK  water 

Vi  GAUGE  PROTECTOR 


! 


The  Babcock  Water  Guage  Protector,  efficient, 
safe  and  reliable. 

All  parts  easily  accessible,  easy  to  clean  and  take 
apart,  but  cannot  be  blown  off..  Will  outlast  sev- 
eral ordinary  guages. 

A  sample  Babcock  Protector  will  be  sent  on 
approval  to  any  responsible  railroad  official. 

Write  for  our  booklet  and  an  estimate  on  your 
requirements   today. 


MANUFACTURED     BY 


Joffl 


[NY 


NEW  CASTLE 


PENNA. 


DAVIS  BRAKE  BEAMS 

Solid  Truss  and  Built-Up  Types 

For  All  Classes  of  Freight  and  Passenger  Equipment. 


Davis  "Solid  Truss"  Passenger  Beam 
ALSO 

Pressed  Steel  Journal  Box  Lids 

DAVIS  BRAKE  BEAM  CO., 

JOHNSTOWN,  PA. 
Sales  Office:  1619  Oliver  Building,  Pittsburgh,  Pa. 


THE 


GD  U  LD "  5  IMP  LEX 5Y5TE  M 


OF 


ELECTRIC  CAR  LIGHTING 


GOULD  COUPLER  CO. 

NEW   YORK 

CHICAGO,    ILL.  DEPEW,   N.   Y. 


ONE-PIECE 
Pneumatic   Riveting  Hammer 


Faster  and  more  powerful 
blows  enable  you  to  drive 

MORE  RIVETS  PER  DAY 


INDEPENDENT  PNEUMATIC  TOOL  COMPANY 

Chicago,  New  York,   Philadelphia,  Pittsburgh,   Cleveland,   Detroit, 
Boston,  St.  Louis,  San  Francisco,  Birmingham,  Montreal,  Que. 


Ill 


STUCKI 

Side  Bearings 

A.  STUCKI  CO. 

Oliver  Bldg. 

Pittsburgh,    -    -     Pa. 


NATIONAL  vfhfa.  COMPANY 

MANUFACTURERS   OF 

"STAR  SPECIAL" 

Reg.    U.    S.    Patt.    Off. 

CHILLED  CAST  IRON  CAR  WHEELS 

WORKS:  General    Office* : 

Rochester,     N.     V.         Pittebargh,     Pa.  PLTT85U?°iL  PA 

o  x>  m       i     j     n  N«w  York   Office: 

Sajrre,    Pa.  Cleveland.    O.  W6    WEST    34th    STRBKT 


New    York    City,    N.    Y.  Phila.    Office: 

006    FRANKLIN    BANK    BLDQ 


BRAKE  SHOES 

AMERICAN  BRAKE  SHOE 
<5c    FOUNDRY    COMPANY 

30  Church  St.,  New  York 
332  So.   Michigan  Ave.,   Chicago  CI»ttanooffa,  Tann. 


If  it  is  a  MAHRVEL  Blue  Torch,  compressed  air 
or  self  contained  type,  it  works. 

MAHR  MANUFACTURING  CO. 

Oil  Burning  Equipment 
MINNEAPOLIS,  MINN.,  U.  S.  A. 


THE     NATIONAL, 

COILED  SPRING  JOURNAL  BOX 

Manufactured  and  Sold  Exclusively  by 

The  National  Malleable  Castings  Co. 

Cleveland  Chicago  Indianapolis  Toledo 

Sharon,  Pa.  Melrose  Park,  111.  East  St.  Louis,  III, 


This  Space  For  Sale 


[JAPAN  Oil 


ESTABLISHED     1884 


SIPE'S   JAPAN  OIL 


"STREN6THENS,    DRIES,    AND    WATERPROOFS; 

Add   Sipe's    Japan   Oil  And  Improve  the  Paint". 
IN  DAILY  D8E   BY  ALL  THE  LEADING  PAILROADS   IN   THE   UN.'TED  STATES 


MANUFACTURED      ONLY     BY- 


Chicago  ill.  JAMES  B.  SIPE  Sl,  CO.  Pittsburgh,  pa. 


L060M0TIVE  BLOW-OFf 


DOES  SATISFACTORY  WORK 
ON  MANY  ROADS. 
Can  be  worked  from  cab    or 
foot  board  while  running. 


A  catalog  or  call  by  Representative 
for   the   asking.     0     *     *     *     & 


uamesteafl  Valve  Ift.  Co.. 

Wpfks:  Homestead,     Pittsburgh,  Pa. 


FARLOW 

DRAFT     ATTACHMENTS 

— AND— 

MALLEABLE    IRON 

JOURNAL    BOXES 

The  T.  H.  Symington  Co. 


New    York 


Chicago 


Baltimore 


Rochester 


BALL'S 

VARNISH  REMOVER 


OXOLIN 


REGISTERED 
THE   lUEAL  PAINT  OIL 


6.  C. 
SPIRITS 


Ball  Chemical  Co. 


CHICAGO  Office. 

63  W.  Van  Buren  Street. 


Fulton  Bldg..  PITTSBURGH.  PA. 


Patented  April  23,  1918 

SCHAEFER     TRUCK     LEVER      CONNECTIONS 

For  Freight,  Passenger  and  Engine  Tender  Equipment 

In   use   on   38   Railroads,   including  the   largest    Railroads 
in   the   Country. 

Schaefer  Truck    Lever    Connections   are   mauc   irom   on«- 
picce    open    hearth    Steel;    Jaws    drop    forged;    no    weWfc- 

We    carry   in    stock   lengths   from  2    ft.   6   in. 
to   3    ft.   6   in.,   progressing  in    %-in.   changes. 

Write  for  Descriptive  Literature 

SCHAEFER     EQUIPMENT     CO., 

GENERAL   OFFICES 
OLIVER   BUILDING,  PITTSBURGH,   PA, 


A    L    C    O 

FLEXIBLE  STAYBOLTS 

WE     can     care     for     your     flexible     staybolt 
requirements  at  all  times. 

YOU    can    order    them    in    quantity    with    the 
assurance  that  they  are   perfect  in  detail. 

IMMEDIATE    quotations    will    be    made    on 
specific  inquiries. 

ANY   order,  large  or  scnzll,  will  be   promptly 
shipped. 


AMERICAN  LOCOMOTIVE  COMPANY 


30  CHURCH  STREET, 


NEW  YORK 


This  Space  For  Sale 


BRAKE    CYLINDER    PACKING    CUPS 


Universally  acknowledged 
as  the  most  satisfactory 
brake  cylinder  packing  for 
every  class  of  service. 

(See   Circular   Notice   1069) 

Westinghouse 
Air  Brake  Co. 

Wilmerding,  Pa. 


Westinghouse 
Electric  Arc  Welding  Outfits 

have  reduced  the  repair  costs  in  many  railroad  shops. 

They  save  their  cost  in  three  months  time. 

Full   information    on   request. — Booklet   3049- A. 

Westinghouse 
Electric  Motors  for  Railroad  Shops 

Pressed-Steel   Types    for   either   alternating   or    direct 

current.     Rugged,  serviceable,  efficient  and  long  lived. 

Full  information  on  request. 

Westinghouse  Electric  &  Manufacturing  Go. 

Sale*  Offices  In  All  /lA#\  EAST  PITTSBURGH 

Urge  American  Cities  Vfisisg8)/  PENNSYLVANIA 


Baldwin  Pacific  Type  Locomotives 
Maintain  Fast  Schedules 


/^\  N  MANY  of  the  railways  in  this  country,  Bald- 
^-^  win  Pacific  type  locomotives  are  doing  exceed- 
ingly fine  work  in  heavy  passenger  service.  Even 
where  grades  are  severe,  these  locomotives,  under 
favorable  conditions,  are  giving  most  satisfactory 
results. 


The  Baldwin  Locomotive  Works 

PHILADELPHIA 

Pittsburgh     Representative,     E.     Converse     Peirce,     279     Union     Arcade     Building 


Security 
Sectional  Arch 


Makes    staybolt    inspection    easy. 

Saves    flue    troubles. 

Reduces  engine  failures. 

Easy  to  apply  and  remove. 

Small    brick   of  light   weight. 

Cools  off  quickly. 

Many   other  good   features. 


ERICH  ARCH  COMP 


17  East  42nd  Street,  McCormick  Building, 

New  York  Chicago 


NILES-BEMENT-POND 


Heavy  Driving  Wheel  Lathe 

Is  considerably  heavier  than 
any  previous  model  and  is 
especially  designed  for  high 
production.  Takes  wheels 
on  axles  having  either  inside 
or  outside  journals,  maxi- 
mum diameter  on  tread  74- 
inch  and  84-inch. 
Ask    for    special   catalogue. 

^? 
k7^ 


Machine   Tools 

FOR    LOCOMOTIVE,    CAR    AND 
RAILROAD     REPAIR     SHOPS. 

Also  complete  machine  tool  equii, 
ment  for  general  machine  shop  a*, 
well  as  electric  traveling  crane* 
trolleys  and  hoists,  jib  and  wail 
cranes,    and    steam    hammers. 


Pratt  and  Whitney 
Small  Tools  and  a 
complete  equipment 
of  M.  C.  B.  Stand- 
ard Gauges  can  also 
be  furnished. 
Catalogues  on  request 

General  Offices: 


111    Broadway 
New  York  City 

Frick  Building, 
Pittsburgh. 


This  Space  For  Sale 


Flannery  Specialties 


F.B.C.  FLEXIBLE  WELDED  STAYBOLTS 
TATE  FLEXIBLE  THREADED 

STAYBOLTS 
REALOCK  NUTS 
FORGED  CROWN  STAYS 


Write   for    Bulletins 

Flannery  Bolt  Company 

VANADIUM    BLDG., 

PITTSBURGH,  PENNA. 


This  Space  For  Sale 


HUNT-SPILLER  IRON 

HAS   THF 

STRENGTH  AND  WEARING  QUALITIES 

THAT    ARE    ABSOLUTELY    NECESSARY     TN 

LOCOMOTIVE  CASTINGS 

PRICES   MODERATE  RESULTS   GREAT 

Manufactured    Only    By 

Hunt-SpiHer  Manfg.  Corporation 

W.  B.   LEACH,  President. 

OFFICE    AND    WORKS:  J.      G.      PLATT, 

383      DORCHESTER     AVENUE  „.  _,  ., 

so    boston     mass  Vice    President. 


GALENA 
LUBRICATION 


The  installation  of  Galena  Oils  and  Galena 
Service  marks  the  elimination  of  lubrication 
difficulties. 

More  than  a  thousand  Steam  and  Electric 
railroads  are  now  using  Galena  Lubrication 
Service,  which  is  giving  daily  demonstrations 
of  its  efficiency  and  economy. 


Galena-Signal  Oil  Gbmpany, 

NewYonk  Franklin,  Pa.  Chicago 

and  offices  in  principal  cities  •> 


FORT  PITT  MALLEABLE  IRON  CO. 

PITTSBURGH,  PENNA. 

MANUFACTURING  SPECIALISTS 

OF  MALLEABLE  CASTINGS 

FOR  THE  RAILROAD  AND 

CAR  COMPANY  TRADE 

FEATURES 


Superior  Expeditions  Consistent 

Quality  Delivery  Price 


INDEX-ADVERTISERS. 


NAME 


Page 


American      Arch      Co viii 

American     Brake     Shoe     &     Foun- 
dry    Co iii 
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The  springs  that  constitute  the 
Creco  Brake  Beam  Support  are 
as  sensitive  to  the  objectionable 
movements  of  the  brake  beam 
as  human  arms  would  be  in  the 
same  position.  For  every  such 
movement  a  corrective  force  is 
exerted  by  the  spring's — it  is  nat- 
ural and  instantaneous — a  truly 
human  tendency  to  correct  faulty 
position  and  to  maintain  proper 
alignment. 


Chicago  Railway  Equipment  Co. 

McCormick  Building  Chicago 
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Union  Spring  &  Manufacturing  Co. 

RAILROAD  SPRINGS 

Kensington  All  Steel  Journal  Boxes 

STEEL    CASTINGS 


Lightest  and  Strongest  M.  C.  B 
Journal  Boxes  Made. 


works: 
NEW    KENSINGTON,    PA. 


PITTSBURGH  OFFICE 
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President 

SAMUEL   LYNN, 

M.   C.   P.,  P.   &  L.   E.   R.   R., 

McKees    Rocks,    Pa. 

First   Vice    President  Second  Vice  President 

D.    F.    CRAWFORD,  GEORGE    D.    OGDEN, 

Vice    President,    Locomotive    Stoker    Co.      Traffic    Manager,    Pennsylvania     System, 

Pittsburgh,  P'a.  Pittsburgh,   Pa. 

'  Secretary  Treasurer 

J.    D.     CONWAY,  F.    H.    STARK. 
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Pittsburgh,   Pa.  Pittsburgh,  Pa. 

Executive    Committee 

P.   H.   TFRNER,    Supt.    Motive    Power,    P.    &    L.    E.    R.    R.    Co.,    Pittsburgh,    Pa. 

D.    T.    REDDING,   Asst.    Supt.    M.    P.,   P.    &   L.    E.    R.    R.    Co.,    McKees   Rocks,    Pa 

F.    R.    MrFEATTERS,    General    Supt.,    Union    R.    R.    Co.,    East    Pittsburgh,    Pa. 

A.    G.    MITCHELL,    Sec'y.,    Assn.    of   Transp'n.,    Officers    of    Penn.    Sys.,    Phila.,    Pa 

F.  M.    McNULTY,    Supt.    Motive    Power,    Monon.    Conn.    R.    R.    Co.,    Pittsburgh,    Pa 
T.    G.    CODE.    Pittsburgh,    Pa. 

D.  M.    HOWE.    Railway    Supplies,    Pittsburgh.    Pa. 

J.    A.    SPIELMANN,   Asst.   to  General    Supt.,   R.   &   O.    R.   R..   Pittsburgh,   Pa. 
H     H.    MAX  FIELD,    T.eneral    Supt.,   M.    P.,    P.    R.    R.    Co.,    Pittsburgh,    Pa. 
FRANK    J.    LANAHAN,    President,    Fort    Pitt    Malleable    Iron    Co.,    Pittsburgh,    Pa. 

Finance    Committee 

E.  C.    SATTLEY,   President,    lion    &   Steel   Products    Co.,    Pittsburgh,    Pa. 
".    O.    DAMRACH,    General    Manager,    Unity    Railways,    Pittsburgh,    Pa. 

E.  J.    SEARLES,    Schaefer    Equipment    Co.,    Pittsburgh,    Pa. 

G.  W.    WILDIN,    General    Manager,    Westinghouse    Air    Brake    Co.,    Pittsburgh,    Pa. 
T.    F.    TOWNSEND,    Traffic    Manager,    National    Tube    Co.,    Pittsburgh,    Pa. 

Membership    Committee 
A.    STUCKI,    Engineer,    Pittsburgh,    Pa. 

F.  G.    MINNICK,   Asst.    General    Manager,    P.    &   L.    E.    R.    R.,   Pittsburgh,    Pa. 
H.    E.    CHILCOAT,    Manager,    Clark    Car    Co.,    Pittsburgh,    Pa. 

J.    A.    RALSTON,   Mechanical    Engineer,   Union   R.    R.,    Pittsburgh,    Pa. 
W.    L    MURPHY,    General    Boiler   Foreman,    Pennsylvania   System,    Pittsburgh,    Pa 
T.    L.    CUNNINGHAM,    Supt.    Motive    Power,    P.    R.    R.    Co.,    Pittsburgh,    Pa 
A.    D.    CHITTENDEN,    Supt.    Transportation,    B.    &   L.    E.    R.    R.,    Pittsburgh,   Pa. 
Entertainment   Committee 

E.  EMERY,   Railway   Supplies,    Pittsburgh,   Pa. 

HENRY   F.   GILG,   Sales   Manager,   Penn  Iron  &  Steel   Co.,   N.   S.,   Pittsburgh,   Pa. 

Reception   Committee 

F.  H.   FRESHWATER,   Chief  Draftsman,   Pressed  Steel   Car  Co.,  McKees   Rocks,   Pa. 
T.    L.    SMITH,    General    Foreman,    P.    &   L.    E.    R.    R.,    Youngstown,    Ohio. 
HARRY  B.   KELLY,  Road   Fore,  of  Engines,   P.   &  L.   E.  R.   R.,   McKees   Rocks,  Pa. 
E.    V.   WILLIAMS,   Supt.  -Motive   Power,   B.    R.    &   P.   Ry.,   DuBois,    Pa. 

H.    M.    WOLF.   Road   Foreman   of  Engines,   P.   &   L.    E.   R.   R.,   Youngstown,    Ohio. 
S.    E.   VAN  VRANKEN,   Purchasing  Agent,   Locomotive   Stoker   Co.,   Pittsburgh,    Pa. 

Subject   Committee 
TOHN    F.    LENT,    President,    Lent   Traffic    Co.,    Pittsburgh   Pa. 
CHAS.    ORCHARD,   Traffic   Department,   Carnegie   Steel   Co.,    Pittsburgh,    Pa. 
TOHN  B.  WRIGHT,  Asst.  Dist.  Mgr.,  Westinghouse  Air  Brake  Co.,  Pittsburgh,  Pa. 
WM.   J.   KNOX,    Mechanical    Engineer,   B.   R.   &   P.    Ry..   DuBois,   P'a. 

E.  B.    DeVILBISS,    Master    Mechanic,    Pennsylvania    System,    Pittsburgh,    Pa. 

Past    Presidents 

■^J.     H.     McCONNELL October,  1001,  to  October,  1903 

L.    H.   TURNER    November,  1003,  to  October,  1905 

F.  H     STARK    November,  1905,  to  October,  1907 

*H.    W.    WATTS    November,  1007,  to  April,  1908 

D.    T.    REDDING    November,  1908,  to  October,  1010 

F.    R.    McFEATTERS    November,  1010,  to  October,  1012 

A.    G.    MITCHELL    November,  1012,  to  October,  1014 

F.    M.    McNULTY    November,  1014,  to  October,  1916 

T.     G.    CODE    November,  1016,  to  October,  1017 

D.    M.    HOWE    November,  1017,  to  October,  1918 

T.    A.    SPIELMANN    November,  1018,  to  October,  1919 

H.    H.    MAXFIELD    November,  1010,  to  October,  1020 

FRANK    J.    LANAHAN November,  1920,  to  October,  1921 

* — Deceased. 

Meetings     held     fourth    Thursday     of    each     month     except     June,     July     and     August 


PROCEEDINGS  OF  ANNUAL  MEETING 
OCTOBER  26,  1922. 

The  meeting  was  called  to  order  in  the  English  Room  of 
the  Fort  Pitt  Hotel,  Pittsburgh,  Pa.,  at  8  o'clock  p.  m.,  Presi- 
dent Samuel  Lynn  in  the  chair. 

The    following   gentlemen   registered: 


MEMBERS 


Adams,  Lou 
Adams,   \V.   A. 
Alleman,  C.   W. 
Anderson,  A.  E. 
Bab'edck,  F.  H. 
Barrett,  R.   L. 
Battenhouse,    f.   M. 
Beach,  H.  L. 
Bell,  R.  R. 
Berghane,  A.  L. 
Beswick,   John 
Bihler,  L.  C. 
bird,    \Y.   Gibson 
Boate,  H.  S. 
Boss,  R.  E. 
Bowden,  T.  C. 
Bradley,  W.  C. 
Brann,  W.   S. 
Brant,  Wm.  J. 
Brann,  O.  F. 
Brewer,  G.  D. 
Brooke,    Willard 
Brower,   J.    E. 
Brown,   C.  C. 
Burkholder,  H.  E. 
Calvert,    H.   W. 
Carbis,  N.  J. 
Carlsson,    John 
Carr,  T.  W. 
Carroll,  J.  P. 
Carson,  John 
Cartw right,  Wm.   E 
Chalker,  A.   R. 


Chilcoat,  H.  E. 
Christy,  F.  X. 
Church,   C.   C. 
Clark,  Chas.  H. 
Conner,   W.  P. 
Conway,  J.   D. 
Coulter,  A.   F. 
Courtney,   H. 
Crawford,   D.   F. 
Crenner,  J.  A. 
Crouser,  Claude  S. 
Cunningham,   H.    R. 
Cunningham,   Howard   L. 
Cunningham,  J.   L. 
Cuthbert,  C. 
Daley,  John 
Daly,   P.  J. 
Dambach,   C.   O. 
Daniel,  J.  V. 
Deckman,   E.  J. 
Devans,   E.  J. 
Donovan,   J.   J. 
Doyle,  Wm.   E. 
Durant,   C.   H. 
Durkin,   Jas.   E. 
Edwards,   C.  H. 
Eichenlaub,   W.   C. 
Elsey,  Warren  R. 
Emery,  E. 
Fendner,    W.   J. 
Feree,  H.   W. 
Fink,  P.  J. 
Fischer,   Geo.   E.   A. 
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Fitzsimmons,   E.  S. 
Forrest,  C.    II. 
Fowkr,  W.   K.,  Jr. 
Freshwater,   F.   li. 

I -rev,  A.    K. 
Fults,  J.   II. 
( Jammiere,  E.  J. 
Geisler,  Jos.  J. 

George,   Miles   E. 
Gibson,    G.    A. 
Gilg,    Henry  F. 
Goda,  P.   II. 
Gordon.    |. 
Gray.   G.  W. 
Gregory,   Thos.   Win. 
Gross,  Chas. 
Guay,  John  W. 
Hair.   H.  J. 
Hale,  Chas.   E. 
Hansen,  Wm.   C. 
Hardman,    Wm.    M. 
Harger,   E.  S. 
Harger.   M.   L. 
Harkness,  W.  S. 
Harris,  J.  P. 
Hartshorn,  E.  F. 
Haskin,   H.   L. 
Hazlett,  H.  H. 
Hewlett,  H.  D. 
Hipps,   Harry  G. 
Hoffman,   C.   T. 
Holmes,  E.  H. 
Hood,  J.  M. 
Hornbeck,   W.   E. 
Howe,  D.  M. 
Howe,  W.  C. , 
Huber,  H.  G. 
Huchel,  Wm.  J. 
Hudson,  W.  L. 
Johnson,  E.  A. 
Johnson,  J.  E- 
Johnston,   W.   A. 
Jones,  E.  A. 
Jungbluth,  Adolph 
Karnes,  W.  T. 
Kasnitz,  J.  J. 
Kavanagh,  D. 


Kegel,   k.  C. 

Kelly.    II.    B. 
Kelly.    I  larrv   S. 
Keppel,   II.  II. 
Kindle.  \Y.  F. 
King,  C.   F.,  Jr. 
King,  J.  W.,  Jr. 
Kirkpatrick,   H.   F. 
Koch,  Felix 
Kohl,   II.  J. 
Kranse,   Harry   A. 
Krepps,  T.  S. 
Kummer,  Jos.  H. 
Laird,   Geo.   R. 
Lake,   Albert   H. 
Lamb,  W.  J. 
Lanahan,  J.  S. 
Lang,  W.  C. 
Landerbaugh,   H.    B. 
Laughner,   C.   L. 
Laurent,  Geo.  F. 
Logan,  F.  M. 
Lohr,  Allen   W. 
Long,  H.  P. 
Long,  R.  M. 
Lynn,  Samuel 
Lytle,  H.  I. 
Maliphant,   C.   W. 
Martin,  W.   H. 
Matchett,   H.   K. 
Maxfield,  H.  H. 
Meeker,   H.   B. 
Merscher,   John 
Meschter,  E.  F. 
Meyers,  John  H. 
Me  vers,  John  M. 
Millar,  C.   W. 
Milliken.    J. 
Miser,  C.  H. 
Mitchell,  T.  J. 
Moir,  W.  B. 
Montgomery,  J.   L. 
Moran,  J.  V. 
•Murphy,   E.   S. 
Myers,  W.   H. 
McConn,  G.  E. 

M^ne-mitt,    W.    W. 
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McDowell,   D.   W. 
McGovern,  J.  C. 
McGowan,  C.  H. 
McKee,   D.   L. 
McKee,  Fred.  C. 
McKinstry,  C.  H. 
McNamee,   W.    L. 
McNulty,   F.  M. 
Nail,  R.  M. 
Neal,  J.  T. 
Nelson,  W.  O. 
Newman,  J.  F. 
Nicodemus,  E.  H. 
Orchard,  Chas. 
Orr,  W.  M. 
Painter,   Joseph 
Parke,  F.  H. 
Parker,  W.   G. 
Passino,  F.  J. 
Patmor,  H.  F. 
Patterson,  J.  E. 
Pennington,  F.  W. 
Phillips,  W.   H. 
Pleger,   F.   W. 
Pollock,  Wm. 
Pratt,  I.  D. 
Price,  W.  F. 
Proft,  J.  W. 
Prouty,  E. 
Ouinn,    J.   M. 
Rabold,  W.  E. 
Ralston,  J.  A. 
Rankin,  B.  B. 
Rauschart.  E.  A 
Redding,  D.  J. 
Redman.  J.  Thos. 
Reeve,  Geo. 
Renshaw,  W.  B. 
Rice,  D.  S. 
Riddile,  F.  C. 
Richardson,  H.   R. 
Rick,  R.  C. 
Robbins,  F.   S. 
Robinson,  R.  L. 
Rogers,  W.   R. 
Roney,  H.  E. 
Roth,"  P.  J. 


Ruben,  J.  W. 
Rumbarger,    F.   A. 
St.   Clair,   Chas.   B. 
Saltic,  Thos. 
Sattley,  E.   C. 
Schaefer,  Fred. 
Schrecongost,   C. 
Searles,   E.  J. 
Severn,  A.  B. 
Shannon,   D.   E. 
Sheridan,  T.   F. 
Shultz,  Geo.   T- 
Skuce,  C.   G. 
Smith,   F.  C. 
Smith,   Fred.   M. 
Smythe.    W.    C. 
Snyder,  Jos. 
Snyder.  V,'.  H. 
Spielmann,  J.  A. 
Spindler,  D.  G. 
Stahlman,  M.  C. 
Staman,  H.   X.,   Jr. 
Stamets,   Wm.   K. 
Stark,  F.  H. 
Stauffer,  A.  H. 
Stevens,  L.  V. 
Stevenson,  W.    J. 
Stoller,   Karl    M. 
Straub.   W.   C. 
Stncki,  A. 
Sullivan,  M.  J. 
Sunimerfield,  D. 
Sutter,  C. 
Svkes,   Arthur 
Taylor.  H.  G. 
Temple,  H.  H. 
Ternent,  H.  J. 
Thiele,  Chas.  F. 
Thomas,  F.  B. 
Thomas.  G.  N. 
Tracev,  T-  B.  A. 
Tucker.  J.  L. 
Uhler,  J.*L. 
YanVranken,  S.  E. 
Watkins.  D.  R. 
Weaver,  J.    R. 
YVeaverling,   C.  J. 


188 


Webster,  II.  D.  Willoughby,  1'.   R. 

White-.  A.   I!.  Wilson,  \\:.  J. 

White,  C.  C.  Winell,   EC.  O. 

Williamson,  J.  A.  Wright,  John   B. 

Zimmerman,  S. 


VISITORS 


Able.  A.   W. 
Adler.  A.  C. 
Ainor,  J.  C. 
Allerton,  II.  X. 
Allison,  J.  H. 
Anderson.  A.  C. 
Andrews,  C.  S. 
Austin,  F.  S. 
Bailey,   1.  M. 
Baker,  f.  B. 
Barkley,   J.  K. 
Bart,  j.  G. 
Bell,   t.  G. 
Bennett,  T.   W. 
Bishop,  M.  T. 
Bochert.  Carl  G. 
Bodell,   C. 
Bomes.  C.   G. 
Borden.  YY.  A. 
Bosau.  C.   J. 
Bosley.  N.  D, 
Brown.   Wm.  H. 
Brush,  Chas.  C. 
Burns,  C.  M. 
Garner.  P.  J. 
Carway.   F. 
Charlton.   R.   J. 
Cherry.  J.  T. 
Christv.   Wffl. 
Clarke.  Chas. 
Clarke,  J.  H. 
Clifford.  E.  T. 
Clopton,  E.  J. 
Coburn.  R.  G. 
Cody,  P.  C. 
Colclaser.  L.  A. 
Collins,   H.  M. 
Connelli.  J.  V. 
Cornwall, *H.  L. 


Corson,  C.  E. 

Cozad.  W.  S. 
Cunningham.  T.  J. 
Daniels,   Geo.    L. 
Darr,  Geo.  A. 
Davin,  Chas.   J. 
Davis.  A.  R. 
Dayton,  O.  F. 
Dickinson,  F.  H. 
r)iers.  Henry 
Dillon,  John 
Donahue,  E.  A7. 
Donahue.  T.   J. 
Ebert.  C.  S. 
Eckert,  Chas.   R. 
E?lv,  M.  J. 
Elk,  E.  C. 
Elkin,  F.  C. 
Emery.    Frank 
Ensminger,  E. 
Estell,  J.  A. 
Felton.    F. 
Fields.  A.  C. 
Fields,  D.  S. 
Forger.  F.  G. 
Fox,  Geo.  W. 
Fuerst.  PI.  F. 
Frauenheim,   H.  T. 
Fults.  T-  T. 
Gable,  M.  G. 
Galbraith.   R.  M. 
Garber.   \V.   R. 
Gilg.  E.  H. 
Gillen,  J.  B. 
Gillespie.  D.  D. 
Goldstrom,    G.    E. 
Gonzeon,  J.  E. 
Greene,  John   II. 
Greene,   W.   J. 
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Gregory,  W.   H. 
Gross,  Jas.  C. 
Gush,  Chas.  M. 
Hagerty,  J.   W. 
Harm,  H.  A. 
Haller,  N.  M. 
Ilallstein,  G.   W. 
Hamerly,  W.   H. 
Hanna,  J.  C. 
Harrison,  E.  A. 
Hayes,  J.   E. 
Helbling,  C.  P. 
Henck,  Geo. 
Hepburn,  M.  J. 
Hogg,   Francis 
Hoke,  L.  E. 
Hollingsworth,  C.  N. 
Holmes,  H.  B. 
Hovey,  O.   E. 
Hovey,  O.  W. 
Howe,   Ed. 
Howe,   M.   E. 
Howells,  H.  C. 
Hughes,  Wm. 
Hummel,   C.   E. 
Jackson,  A.   M. 

Jackson,  Chas. 
Jex,  W.  S. 
Johnson,  E.  R. 

Jones,  David 
Joseph,  A.  M. 

Joyce,  T.  J. 

Jungbluth,  H. 

Kammer,   Walter 

Kaschuck,  M.  J. 

Kasnitz,  Jess 

Keetley,  Robert 

Kelly,  F.  J. 

Keightly,  Fred. 

Kennedy,  E. 

King,  E. 

King,  J.  W. 

Koehler,  P.  A. 

Kraus,  R.  E. 

Latusick,  J.  F. 

Laughlin,   M.  J. 

Laurent,  A.  J. 


Laurent,  Jos.   A. 
Lee,  D.  H. 
Leonard,  C.   W 
Lepper,  C.   W. 
Lilley,  C.  L. 
Logue,  J.  W. 
Long,  Walter 
Loughbridge,   H.   W. 
MacMillan,  E.  P. 
Magim,  J.  D. 
Mahan,  W.  C. 
Marko,  P. 
Marlovv,  G.   A. 
Meyer,  A.  L. 
Meyer,  F.  N. 
Meyer,  Fred 
Miles,  H.   E. 
Miller.  A.  E. 
Miller,  Geo.  H. 
Miller,  H.  L. 
Miller,  Jos.  L. 
Mills,  C.  C. 
Montgomery,  W.  E. 
Moreland,  E.  L. 
Morris,  J.  H. 
Munn,  Alex  D. 
Myers,  Arnold 
McDonough,  J.   V. 

McDowell,  T.  E. 

McEldowney,   R.  W. 

McGier,  C.  T. 

Mclntyre,  R.  C. 

McMillan,  Alex 

McMichael,  J.   S. 

Nelson,  W.  M. 

Newman,  M.  F. 

Nieman,  H.  L. 

Niklaus,  C.  G. 

Nill,  J.  G. 

Noble,  J.  A. 

Oier,   J.'  E. 

O'Neill,  J.  T. 

Pflaum.  A.  H. 

Phlegar,  A.  B. 

Pickford,  J.  W. 

Pinski,   David 

Raum.  J.  A. 
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Redman,  C.  E.  Smith,  W.  J. 

Reed,   C.   R.  Sncck,   i  larry 

Rehlin,  T.  G.  Snyder,  J.  C. 

Reynolds,  I).   K.  Stenson,  G.  A. 

Ringer,  E.  C.  Stoples,   J.  P. 

Robbins,  A.  J.  Streib,  IJ.  F. 

Robeck,  G.   B.  Sto'thers,  C.  J. 

Roberts,   II.  C.  Stump,   Howard 

Rogers,  Robert  Supinger,   II.   P>. 

Rohyans,  A.  V.  Sushinski,  C.  J. 

Roy,  \Y.   II.  Swartswelder,  H.  S. 

Rudd,   Paul   S.  Theisen,  W.  C. 

Rushneck,  O.  L.  Thomas,  B.  K. 

Russell.   W.  E.  Thomas,  Jack 

Ryce,  E.  S.  Thompson,  W.  E. 

Salisbury,   Wm.  Turner,  J.  A. 

Saxman,  Harry  Warnock,  W.  R. 

Schoenberger,  R.  L.  Warrensford,   Fred 

Schweitzer,  A.   C.  Weaver.  E.  II. 

Schuck,  G.  C.  Wehner,  G.  E. 

Scott,  J.   C.  Wehner,  W.  G. 

Searight,  E.  A.  Werner,   H. 

Seewald,  J.  H.  West,  J.  W. 

Seif,  L.  P.  Whittingham,   D.   R. 

Shields,  C.  R.  Wheatley,  Wm. 

Simpson,  Robt.  White,  A.  A. 

Skiles,  E.  C.  Whyte,  J.  P. 

Smense,  R.  E.  Widmeier,  L. 

Smith,  Ernest  Winge,  Geo.  A. 

Smith,  M.  A.  Wolfe,  Ralph 

Smith,  P.  E.  Wood,  W.  E. 

Smith,  S.  M.  Yearich.  R.  O. 

Smith.  Sion  P..  Young-,  W.  K. 

Zugan,  John  D. 

The   call  of  the   roll  was  dispensed  with,   the   record   of  at- 
tendance being  had  through  the  registration  cards. 

The   reading   of   the   minutes   of  the   last   meeting   was   dis- 
pensed  with   as   they   are   to   appear   in   printed    form. 

The    Secretary    read   the    following   list    of    applications    for 
membership : 

Austin,  Francis  S.,  Gen.  Sales  Mgr.,  Carbo-Oxygen  Co.,  Bene- 
dum  Trees  Bldg.,  Pittsburgh,  Pa.  Recommended  by  J.  D. 
Conway. 
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Bailey,  John  M.,  Vice  Pres.,  Standard  Inspection  Co.,  954 
Century  Bldg.,  Pittsburgh,  Pa.  Recommended  by  W.  C. 
Howe. 

Balderoni,  Albert  J.,  Contractor,  35  Dormer  Ave.,  Monessen, 
Pa.     Recommended  by  S.  A.  Damore. 

Cadv,  P.  C,  Railway  Supplies,  133  Greenwich  Street,  New 
York  City.     Recommended  by  E.  Emery. 

Cronin,  M.  F.,  Clerk,  Div.  Accountants  Dept.,  Pennsylvania 
System,  811  Rebecca  Avenue,  Wilkinsburg,  Pa.  Recom- 
mended by  C.  B.  Gray. 

Daniels,  Geo.  L.,  Estimator,  Pressed  Steel  Car  Co.,  84  X.  Har- 
rison Avenue,  Beilevue,  Pa.  Recommended  by  Howard  L. 
Cunningham. 

Genieiner,  Wm.  J.,  Commercial  Agent,  D.  L.  &  W.  R.  R.,  428 
Park    Bldg.,    Pittsburgh,    Pa.      Recommended   by   E.   Emery. 

Harding,  Sherman  A.,  SaW  Mgr.,  Consolidated  Machine  Tool 
Corp'n.,  191 5  Oliver  Bldg.,  Pittsburgh,  Pa.  Recommended 
by  Wm.  H.  Connell,  Jr. 

Laurent,  Jos.  A.,  Foreman  Finishing  Dept.,  Fort  Pitt  Malleable 
Iron  Co.,  11 1 1  Church  Avenue,  McKees  Rocks,  Pa.  Rec- 
ommended by  F.  J.  Eanahan. 

Eowstuter,  George  W.,  Carman,  P.  &  E.  E.  R.  R.,  Monessen, 
Pa.     Recommended  by  S.  A.  Damore. 

Miller,  James  M.,  Sergeant  Police,  Pennsylvania  System,  3213 
War  Street,  Pittsburgh,  Pa.  Recommended  by  Gomer  A. 
Gibson. 

Morris,  J.  H.,  Fuel  Supervisor,  B.  R.  &  P.  Ry.,  704  Mahoning 
Street,  Punxsutawney.  Pa.     Recommended  by  A.  B.  White. 

Noble,  Jesse  A.,  Shop  Fore.,  P.  &  L.  E.  R.  R.,  Engr.  Dept., 
Box  535.  McKees  Rocks,  Pa.  Recommended  by  D.  L.  McKee. 

Rogers,  Robert,  Sales  Agent,  American  Car  &  Foundry  Co., 
Farmers  Bank  Bldg.,  Pittsburgh,  Pa.  Recommended  by  J. 
D.   Conway. 

Santell  Ralph  F.,  Trainman,  P.  &  L.  E.  R.  R.,  1048  Morgan 
Avenue,  Monessen,  Pa.     Recommended  by  S.  A.  Damore. 

192 


Staples,  Julian  P.,  Mgr.  Rwv.  Equip.  Div.  Sales,  Macbeth  Kvans 
Glass  Co.,  Chamber  of  Commerce  Bldg.,  Pittsburgh,  Pa. 
Recommended  by  Jos.  TI.  Kummer. 

Widmeier,  L.  \Y.,  Dist.  Sales  Mgr.,  American  Flexible  Bolt  Co., 
340  Leader  News  Bldg.,  Cleveland,  Ohio.  Recommended  by 
Chas.  E.  Hale. 

PRESIDENT  :  As  soon  as  these  applications  have  been  ap- 
proved by  the  Executive  Committee,  the  gentlemen  will  become 
members  upon  payment  of  the  vear's  dues. 

As  this  is  the  Annual  Meeting,  the  next  order  of  business  is 
the  presentation  of  the  Annual  Reports  of  the  Secretary  and 
the  Treasurer.     YYe  will  first  hear  the  report  of  the  Secretary. 

SECRETARY^  REPORT. 

Pittsburgh,  Pa..  October  26th.   1922. 

To  the  Officers  and  Members  of 

The  Railway  Club  of  Pittsburgh. 
Gentlemen : 

The  following  is  a  summary  of  membership  and  financial 
statement  for  the  fiscal  year  ended  October  26th,  1922. 

MEMBERSHIP. 

Reported  last  year 1,158 

Received  into  membership  during  the  year 250 

Reinstated    1 

1409 

Suspended,  non-payment  of  dues 190 

Resigned 35 

Loss  of  address _ 19 

Died 1 1 

255 

Present  membership 1,154 

Of  the  above  membership  five  are  honorary.  They  are  D.  C. 
Buell,  Samuel  O.  Dunn,  Julian  Kennedy,  Rev.  Samuel  McCau- 
ley  Lindsay  and  John  A.  Penton. 
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NAMES  OF  DECEASED  MEMBERS 

J.  H.  McConnell,  date  of  death  not  known.  The  following- 
died  during  1921-1922:  D.  H.  Amsbary,  J.  McF.  Easton,  Louis 
Follet,  Joseph  P.  Grove,  Edward  Kerr,  F.  V.  McDonnell,  C. 
S.  Prosser,  C.  S.  Rea,  J.  B.  Rider  and  B.  E.  D.  Stafford. 

FINANCIAL 
Receipts 

In  hands  of  treasurer  at  close  of  last  year $4,912.15 

From    dues 2,901.00 

From     advertisements 1,516.80 

For  sale  of  tickets,  Smoker  Oct.  2j,  1921 319.00 

From  sale  of  Proceedings 14.00 

From    incidentals 22.00 

From  interest,  Liberty  Bonds,  etc I52-97 


Total    Receipts $95837.92 

Disbursements 

Printing  Proceedings,  notices,  mailing,  etc $2,448.59 

Hall,  luncheon,   cigars,   etc.,   for  meetings.. JOJ.zS 

Reporting  proceedings  of  meetings 180.00 

Salary  of  Secretary  and  advertising  expenses..  751.08 
Luncheon,    entertainment,    etc.,    Smoker    Oct. 

27,   I921 843.28 

Floral  pieces 50.00 

Premium  on  bond,  Treasurer  and  Secretary....  17.50 

Moving     pictures 55-QO 

Messenger    service 14.00 

Affidavits 1.50 

Annual  dues,  Ass'n.  of  Railway  Club  Secretaries  15.00 
Attending  Railway  Club   Secretaries'  meeting, 

New    York 43-QO 


Total    disbursements 5,126.83 


Net     balance $4.71 1.09 
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Cash  is  made  up  of  Si. 711.0:)  and  S3.000.00  in  Libertv  Bonds. 

I.    D.   D  ►NWAY,    Secretary. 

Approved:  L.   II.   TURNER.  Chairman. 

D.J.  REDDING  J.  G.   CODE 

F.  R.  McFEATTERS  D.    M.   HOWE 

A. G.MITCHELL  J.  A.  SPIELMANN 

F.  M.  McNULTY  II.  H.  Maxfield 

FRANK  J.  LANAHAN 

Executive  Committee. 

Upon   motion   the   report   was   accepted   and    directed   to   be 
inserted  in  the  minutes  of  the  meeting. 

PRESIDENT:     Xext     we     will     hear    the     report     of     the 
Treasurer. 

TREASURER'S  REPORT. 

Pittsburgh,    Pa..    October    26th,    1922. 

To  the  Officers  and  Members  of 
The  Railway  Club  of  Pittsburgh. 

Gentlemen : 

I  hereby  submit  Treasurer's  Report  for  year  ended  October 
26th.   1922: 

ON  HAXD  AXD  RECEIPTS 

On  hand  October  27th.    1921.   including  three 

Si.000.00    Liberty    Bonds $4,912.15 

Received    from    Secretary    during   year 4,772.80 

Interest   on   Bonds   and    Bank   Balance I52-97 

Total 89,837.92 

DISBURSEMENTS. 

Paid    on    Secretary's    Vouchers,    394    to    426 

inclusive , 5,126.83 

Balance   October  26th,    1922 S4. 71 1.09 
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RESOURCES. 

Three  Liberty  Bonds,  $1,000.00  each $3,000.00 

Cash    in   bank - 1,711.09 

Total     $4,711.09 

F.  H.  STARK,  Treasurer. 

Approved:  L.  H.  TURNER,  Chairman. 

D.J.  REDDING  J.  G.  CODE 

F.  R.  McFEATTERS  D.    M.   HOWE 

A.  G.  MITCHELL  J.  A.  SPIELMANN 

F.  M.  McNULTY  H.  H.  Maxfield 

FRANK  J.  LANAHAN 

Executive   Committee. 

Upon  motion  the  report  was  accepted  and  directed  to  be 
inserted  in  the  minutes  of  the  meeting. 

PRESIDENT:  We  will  now  hear  the  report  of  the  election 
of  Officers   from  the  Tellers. 

MR.  D.  J.  REDDING:  I  will  ask  Mr.  Maxfield  to  read  the 
report. 

MR.  H.  H.  MAXFIELD:  Because  the  voice  of  the  Chair- 
man is  somewhat  out  of  commission,  I  have  the  honor  of  pre- 
senting- the  Report  of  the  Tellers  of  Election,  as  follows : 

TELLERS'  REPORT. 
PRESIDENT— D.   F.    Crawford. 
FIRST   VICE    PRESIDENT— George   D.    Ogden. 
SECOND  VICE  PRESIDENT— A.  Stucki. 
TREASURER— F.  H.  Stark. 
SECRETARY— J.  D.  Conway. 

EXECUTIVE  COMMITTEE— L.  H.  Turner,  Chairman;  D. 
J.  Redding,  F.  R.  McFeatters,  A.  G.  Mitchell,  F.  M.  Mc- 
Nulty,  J.  G.  Code,  D.  M.  Howe,  J.  A.  Spielmann,  H.  H. 
Maxfield,  Frank  J.  Lanahan,  Samuel  Lynn. 
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FINANCE  COMMITTEE— E.  C.  Sattley,  Chairman;  C.  O. 
Dambach,  E.  J.  Searles,  G.  W.  Wildin,  E.  A.  Johnson. 

MEMBERSHIP  COMMITTEE— A.  Stucki,  Chairman;  F.#G. 
Minnick,  II.  E.  Chilcoat,  J.  A.  Ralston,  W.  J.  Murphy,  J.  L. 
Cunningham,  A.  D.  Chittenden. 

ENTERTAINMENT  COMMITTEE— E.  Emery,  Chairman; 
Henry  F.  Gilg,  Jos.  H.  Kummer. 

RECEPTION  COMMITTEE— F.  H.  Freshwater,  Chairman; 
J.  L.  Smith,  Harry  B.  Kelly,  E.  V.  Williams,  H.  M.  Wolf, 
S.  E.  VanVranken. 

SUBJECT  COMMITTEE— John  F.  Lent,  Chairman;  Chas.  Or- 
chard, John  B.  Wright,  Wm.  J.  Knox,  E.  B.  DeVilbiss. 

Upon  motion  duly  seconded  and  carried,  the  election  was 
made  unanimous. 

PRESIDENT  :  At  this  time  I  am  sure  the  members  would 
like  to  hear  from  the  newly  elected  Officers.  Therefore  I  will 
ask  Mr.  Crawford  to  present  himself. 

MR.  D.  F.  CRAWFORD:  Gentlemen  of  the  Railway  Club 
of  Pittsburgh : — I  am  sure  I  appreciate  the  confidence  you  have 
shown  in  me  by  casting  the  number  of  ballots  that  unanimously 
elected  me  to  be  the  President  of  this  Club.  I  assure  you  I 
shall  do  everything  I  possibly  can  to  carry  on  the  high  standard 
that  has  been  set  for  the  Railway  Club  of  Pittsburgh  by  the 
Officers  who  have  preceded  me.  I  request  your  earnest  and 
hearty  co-operation  to  make  our  Club  at  least  as  successful  as 
it  has  been  and  if  there  is  room  for  improvement,  let  us  strive 
to  obtain  it. 

PRESIDENT :  Is  the  First  Vice  President,  Mr.  George  D. 
Ogden,  in  the  room  ?  He  was  here  a  short  time  ago.  In  his 
absence  I  will  call  upon  Mr.  Stucki,  the  Second  Vice  President, 
the  only  man  who  has  ever  been  elected  to  two  offices  in  the 
Club  at  the  same  time — Second  Vice  President  and  Chairman 
of  the  Membership  Committee,  a  responsible  post  which  he  has 
filled  for  so  many  years  and  in  such  an  acceptable  manner  that 
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the  members  were  unwilling  to  relieve  him   from  that  important 
post. 

MR.  A.  STUCKI:  Gentlemen,  I  am  surprised  that  you 
picked  me  for  this  job,  especially  in  view  of  the  fact  that  there 
are  so  many  others  far  more  able  in  this  line  than  I  am.  Pos- 
sible you  thought  that  there  is  very  little  for  the  Second  Vice 
President  to  do,  which  is  true.  I  am  one  of  the  Charter  Mem- 
bers of  this  Club  and  I  am  very  proud  of  it,  without,  however, 
claiming  any  special  credit  in  this  respect.  J  hit  I  have  been  a 
very  enthusiastic  member  ever  since  and  1  always  attend  the 
meetings  when  I  am  in  the  city  and  let  me  tell  you  right  here 
that  I  have  never  gone  home  from  a  meeting  without  the  satis- 
faction of  having  had  a  good  time  and  of  having  learned  some- 
thing besides.  This  habit  I  kept  up  to  this  day,  after  twenty 
years. 

With  all  this  in  mind,  I  consider  it  an  especial  honor  that 
you  should  elect  me  to  this  office  and  for  this  and  your  confi- 
dence in  me,  gentlemen,  I  thank  you. 

PRESIDENT  :  The  remainder  of  the  members  elected  have 
all  been  re-elected  with  the  exception  of  Mr.  Emery,  the 
Chairman  of  the  Entertainment  Committee,  and  he  has  been 
serving  as  the  Chairman  of  that  Committee  for  the  latter  part 
of  the  past  year.  I  will  not  call  on  the  other  officers  elect  for 
we  have  something  that  will  more  interest  you  now  and  I  will 
turn  you  over  to  the  tender  mercies  of  Air.  Emery. 

Before  doing  so  I  wish  to  express  to  the  members  of  this 
Club  and  to  its  Officers  my  grateful  appreciation  of  their 
hearty  and  never-failing  support  during  the  year  of  my  incum- 
bency as  your  President.  Like  Mr.  Stucki,  I  did  not  have  very 
much  to  do.  Whatever  success  has  been  realized  during  my  ad- 
ministration has  been  due  to  the  enthusiasm  and  the  hard  work 
of  the  Officers  and  Committees.  And  I  want  to  say 
that  if  my  successor  gets  the  same  support  from  them 
that  I  have  had  during  the  past  year  he  will  not  find  very  much 
to  do,  either.  May  I  bespeak  for  Air.  Crawford  that  same  as- 
sistance and  support  and  co-operation  that  I  have  received. 

Now,  if  there  is  no  further  business,  I  will  turn  the  meeting 

198 


over  to  the  Chairman  of  the  Entertainment  Committee,   Mr.  E. 
Emery. 

MR.  I).  J.  REDDINT3 — Just  a  moment.  I  have  a  painful 
duty  to  perform  and  I  must  perform  it.  It  is  customary  when 
the  President  retires  from  office  to  present  to  him  some  token 
of  regard  so  that  he  may  know  that  he  lias  keen  President  and 
that  he  may  show  to  his  friends  in  future  time  to  prove  that  he 
held  some  important  office  in  his  life.  And  we  are  going  to 
make  an  example  of  you  right  now. 

We  tried  to  find  out  what  would  he  most  suitable  to  surprise 
you  with,  and  finally  come  to  the  conclusion  that  a  man  in  your 
line  of  work  needed  more  than  anything  else  to  have  a  watch 
to  keep  track  of  him.  So  we  secured  what  we  consider  a  very 
beautiful  watch.  In  order  that  you  may  not  lose  the  watch,  we 
have  a  beautiful  chain  to  fasten  it  on  with.  And,  on  the  chain 
is  an  emblem  of  several  orders  that  we  have  reason  to  believe 
you  will  recognize.  On  the  other  end  of  the  chain,  we  have  a 
beautiful  little  knife  to  keep  it  from  falling  out  of  your  pocket. 
If  you  think  of  anything  else  you  could  use,  name  it. 

MR.  L.  C.  RIHLER:  How  about  a  cork  screw? 

MR.  D.  J.  REDDING:  We  had  a  little  money  left,  so  in 
order  that  everybody  might  know  who  this  distinguished  gentle- 
man is  as  he  goes  through  life,  we  put  a  headlight  on  him.  We 
have  a  very  beautiful  headlight  to  adorn  his  necktie.  In  order 
that  the  members  may  see  just  how  much  we  think  of  the  retir- 
ing president,  those  who  wish  to  may  file  forward  and  view  the 
remains.  If  there  is  any  fault  to  be  found  with  this  equipment, 
we  know  where  we  can  go  and  get  some  more.  I  do  not  want 
to  pass  this  out  through  the  audience,  for  it  is  really  valuable. 
But,  you  may  see  it  here,  and  any  time  you  hold  up  Sam  Lynn 
in  the  future,  you  can  get  the  time  and  light  your  cigar  at  the 
headlight  and   have  all   the   fun  you  want  with   it. 

I  take  very  great  pleasure  in  turning  this  over  to  you,  Mr. 
Lynn,  because  I  don't  like  to  carry  it  around.  There  is  too 
much  value  attached  to  it.  Here  are  the  jewelry  and  the  boxes 
and  all  the  paraphernalia  that  goes  with  it. 

PRESIDENT  LYNN:   Mr.   Redding  and  Fellow  Members 
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of  the  Railway  Club :  I  am  not  going-  to  attempt  to  make  a 
speech  as  that  is  not  in  my  line,  but  I  want  to  make  some  ex- 
pression of  my  feelings  for  these  beautiful  gifts  and  I  shall 
always  appreciate  them  on  account  of  the  association  connected 
with  them  and  they  will  also  be  a  constant  reminder  of  the 
many  delightful  evenings  I  have  spent  in  our  Railway  Club  and 
particularly  during  the  past  year,  and  the  many  friendships  that 
have  been  formed  on  account  of  my  being  connected  with  your 
Club.  I  want  to  particularly  emphasize  this  feature  on  account 
of  the  honor  you  gentlemen  have  bestowed  upon  me  during  the 
past  year  by  electing  me  as  your  president,  as  the  office  of 
President  of  this  Club  is  an  honor  which  anyone  should  be 
proud  of. 

I  intimated  a  short  time  ago  that  most  of  the  work  had 
been  performed  by  the  other  Officers  and  the  various  commit- 
tees and  the  work  was  done  so  well  that  there  was  very  little 
left  for  the  President  to  do,  and  for  that  reason  I  want  to  say 
again  that  the  conditions  during  the  year  have  been  for  me  at 
least,  most  pleasant  and  I  feel  sure  that  the  different  officers 
who  have  been  elected  tonight,  will  give  to  the  new  President 
the  same  loyal  support  that  has  been  accorded  me  during  the 
past  year  and  that  this  Club  will  continue  to  grow  and  prosper 
as  it  has  done  through  the  many  years  since  its  organization.  I 
want  to  thank  you  one  and  all  for  these  beautiful  gifts. 

Air.  Emery  will  now  take  charge  of  the  meeting. 

A  very  brilliant  and  enjoyable  programme  of  entertainment 
followed,  after  which  a  buffet  lunch  was  served. 

J.  D.  CONWAY,  Secretary. 
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CONSTITUTION 

ARTICLE  I. 
The    name    of    this    organization    shall    be    "The    Railway 
Club  oi>  Pittsburgh/' 

ARTICLE  II. 

OBJECTS 

The  objects  of  this  Club  shall  be  mutual  intercourse  for 
the  acquirement  of  knowledge,  by  reports  and  discussion,  for 
the  improvement  of  railway  operation,  construction,  mainten- 
ance and  equipment,  and  to  bring'  into  closer  relationship  men 
employed  in  railway  work  and  kindred  interests. 

ARTICLE    III 

MEMBERSHIP 

Section  i.  The  membership  of  this  Club  shall  consist  of 
persons  interested  in  any  department  of  railway  service  or 
kindred  interests,  or  persons  recommended  by  the  Executive 
Committee  upon  the  payment  of  the  annual  dues  for  the  cur- 
rent  year . 

Sec.  2.  Persons  may  become  honorary  members  of  this 
Club  by  a  unanimous  vote  of  all  members  present  at  any  of 
its  regular  meetings,  and  shail  be  entitled  to  all  the  privileges 
of  membership  and  not  be  subject  to  the  payment  of  dues  or 
assessments. 

ARTICLE  IV. 

OFFICERS 
The  officers  of  this  club  shall  consist  of  a  President,  First 
Vice-President,  Second  Vice-President,  Secretary,  Treasurer, 
Finance  Committee  consisting  of  five  members,  Membership 
Committee  consisting  of  seven  members,  Entertainment  Com- 
mittee consisting  of  three  members,  Reception  Committee  con- 
sisting of  six  members.  Subject  Committee  consisting  of  five 
members,  and  an  Elective  Executive  Committee  of  three  or 
more  members,  who  shall  serve  a  term  of  one  year  from  the 
date  of  their  election,  unless  a  vacancy  occurs,  in  which  case 
a  successor  shall  be  elected  to  fill  the  unexpired  term. 
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ARTICLE  V. 

DUTIES    OE    OFFICERS 

Section  i.  The  President  shall  preside  at  all  regular  or 
special  meetings  of  the  Club  and  perform  all  duties  pertaining 
to  a  presiding  officer;  also  serve  as  a  member  of  the  Executive 
Committee. 

Sec.  2.  The  First  Nice  President,  in  the  absence  of  the 
President,  will  perform  all  the  duties  of  that  officer;  the  Second 
Vice-President,  in  the  absence  of  the  President  and  First  Vice- 
President,  will  perform  the  duties  of  the  presiding  officer.  The 
First  and  Second  Vice-President  shall  also  serve  as  members 
of  the  Executive  Board. 

SEC  3.  The  Secretary  will  attend  all  meetings  of  the  Club 
or  Executive  Committee,  keep  full  minutes  of  their  proceedings, 
preserve  the  records  and  documents  of  the  Club,  accept  and 
turn  over  all  moneys  received  to  the  Treasurer  at  least  once  a 
month,  draw  cheques  for  all  bills  presented  when  approved  by  a 
majority  of  the  Executive  Committee  present  at  any  meetings 
of  the  Club,  or  Executive  Committee  meeting.  He  shall  have 
charge  of  the  publication  of  the  Club  Proceedings  and  perform 
other  routine  work  pertaining  to  the  business  affairs  of  the 
Club  under  the  direction  of  the  Executive  Committee. 

Sec.  4.  The  Treasurer  shall  receipt  for  all  moneys  received 
from  the  Secretary,  and  deposit  the  same  in  the  name  of  the 
Club  within  thirty  days  in  a  bank  approved  by  the  Executive 
Committee.  All  disbursements  of  the  funds  of  the  Club  shall 
be  by  cheque  signed  by  the  Secretary  and  Treasurer. 

Sec.  5.  The  Executive  Committee  will  exercise  a  general 
supervision  over  the  affairs  of  the  Club  and  authorize  all  ex- 
penditures of  its  funds.  The  elective  members  of  this  Commit- 
tee shall  also  perform  the  duties  of  an  auditing  committee  to 
audit  the  accounts  of  the  Club  at  the  close  of  a  term  or  at  any 
time  necessary  to  do  so. 

Sec.  6.  The  Finance  Committee  will  have  general  super- 
vision over  the  finances  of  die  Club,  and  perform  such  duties  as 
may  be  assigned  them  by  the  President  or  First  and  Second 
Vice-Presidents. 

Sec.  7.  The  Membership  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  President  or  First  and 
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Second  Vice-Presidents,  and  such  other  duties  as  may  he  proper 
for  such  a  committee. 

Sec.  8.  The  Entertainment  Committee  will  perform  such 
duties  as  may  be  assigned  them  by  the  I 'resident  or  First  and 
Second  Vice-Presidents,  and  such  other  duties  as  may  be  proper 
For   such  a  committee. 

ARTICLE  VI. 

ELECTION    OF    OFFICERS 

SECTION  i.  The  officers  shall  he  elected  at  the  regular 
annual  meeting  as  follows,  except  as  otherwise  provided  for: 

SEC.  2.  Printed  forms  will  he  mailed  to  all  the  members 
of  the  Club,  not  less  than  twenty  days  previous  to  the  annual 
meeting,  by  the  elective  members  of  the  Executive  Committee. 
These  forms  shall  provide  a  method,  so  that  each  member  may 
express  his  choice  for  the  several  offices  to  be  filled. 

Sec.  3.  The  elective  members  of  the  Executive  Committee 
will  present  to  the  President  the  names  of  the  members  receiv- 
ing the  highest  number  of  votes  for  each  office,  together  with 
the  number  of  votes  received. 

Sec  4.  The  President  will  announce  the  result  of  the 
ballot  and  declare  the  election. 

Sec.  5.  Should  two  or  more  members  receive  the  same 
number  of  votes,  it  shall  be  decided  by  a  vote  of  the  members 
present,  by  ballot. 

ARTICLE  VII. 

amendments 
Amendments   may  be   made   to   this   Constitution   by  written 
request   of   ten   members,   presented    at   a   regular   meeting  and 
decided  bv  a  two-thirds  vote  of  the  members  present  at  the  next 
regular   meeting. 
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BY-LAWS 

ARTICLE  T 

MEETINGS 

Section  i.  The  regular  meetings  of  the  Club  shall  he  held 
at  Pittsburgh,  Pa.,  on  the  fourth  Thursday  of  each  month, 
except  June,  July  and  August,  at  8  o'clock  p.   m. 

Sec.  2.  The  annual  meeting  shall  be  held  on  the  fourth 
Thursday    of   October   each    year. 

Sec.  3.  The  President  may,  at  such  times  as  he  deems 
expedient,  or  upon  request  of  a  quorum,  call  special  meetings. 

ARTICLE  II. 

QUORUM 

At  any  regular  or  special  meeting  nine  members  shall  con- 
stitute a  quorum. 

ARTICLE  III. 

DUES 

Section  i.  The  annual  dues  of  members  shall  be  Two 
Dollars,  payable  in  advance  on  or  before  the  fourth  Thursday 
of    September   each    year. 

Sec.  2.  The  annual  subscription  to  the  printed  Proceedings 
of  the  Club  shall  be  at  the  published  price  of  One  Dollar.  Each 
member  of  the  Club  shall  pay  for  both  dues  and  subscription. 
Dues  and  subscription  paid  by  members  proposed  at  the  meet- 
ings in  September  or  October  shall  be  credited  for  the  follow- 
ing fiscal   year. 

Sec.  3.  At  the  annual  meeting  members  whose  dues  and 
subscription  are  unpaid  shall  be  dropped  from  the  roll  after  due 
notice  mailed  them  at  least  thirty  flays  previous. 

Sec.  4.  Members  suspended  for  non-payment  of  dues  shall 
not  be   reinstated   until  all   arrearages  have  been  paid. 

ARTICLE  IV. 

ORDER     OE    BUSINESS 

I— Roll    call. 

2 — Reading   of   the   minutes. 
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3 — Announcements  of  new  members. 

4 — Reports  of   C<  mmittees. 

5 — Communications,    notices,   etc. 

6 — Unfinished   business. 

7 — New    business. 

8— Recess. 

(j — Discussion  of  subjects  presented  at  previous  meeting. 
[0 — Appointment   of  committees. 
ii — Election  di  officers. 
I  2 — Announcements. 
[3 — Financial    reports    or    statements. 
1  _\ — Adjournment. 

ARTICLE  V. 

SUBJ  KCTS — PUBLICATIONS 

Section'  i.  The  Subject  Committee  will  provide  the  papers 
or   matter    for   discussion   at   each   regular   meeting-. 

Sec.  2.  The  proceedings  or  such  portion  as  the  Executive 
Committee  may  approve  shall  be  published  (standard  size,  6x9 
inches  )  and  mailed  to  the  members  of  the  Club  or  other  similar 
clubs   with    which    exchange   is   made. 

ARTICLE  VI. 

The  stenographic  report  of  the  meetings  will  be  confined  to 
resolutions,  motions  and  discussions  of  papers  unless  otherwise 
directed  by   the  presiding  officer. 

ARTICLE   ATI. 

AMEXDMKXTS 

These  By-Laws  may  be  amended  by  written  request  of  ten 
members,  presented  at  a  regular  meeting,  and  a  two-thirds  vote 
of  the  members  present  at  the  next  meeting. 
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MEMBERS 


Acker,     H.     J., 

Fore.,      Penna,      System, 
261    37th    St., 

Pittsburgh,   Pa. 

Adair,   Harvey   C, 

Gang    Fore.,    Penna.   System, 
4933    Breesport    St., 

Pittsburgh,   Pa. 

Adams,     Lewis, 

Clerk,    P.    S.    C.    Co., 

4004      Northminster     Ave., 
N.    S.,    Pittsburgh,    Pa. 

Adams,   Walter  A., 

Clerk,    P.   &   L.    E.    R.    R., 
720   Vermont   Ave., 

Glassport,    Pa. 

Africa,   John   H., 
Asst.   Fore.    Mach., 
Penna.    System, 
316    Second   St., 

Pitcairn,    Pa. 

A'Hearn,    Frank    M., 

Asst.    Gen.    Fore.,    B.&L.E.RR 
7   No.    Wood    St., 

Greenville,    Pa. 

Aiken,     Glen     A., 
Sales      Mgr., 
American    Nut    and    Bolt 
Fastener    Co., 

Ontario    &    Doerr    Sts., 
Pittsburgh,     Pa. 

Alexander,    J.    R., 
203  Virginia  Ave., 

Aspinwall    Pa. 

Allan,    W.    J., 

Sec.   and   Treas.,   Commissary 
Co.     of     America, 

1665    New    Haven    Ave., 
South    Hills    Branch 

Pittsburgh,    Pa. 

Allderdice,    Norman, 

Sales     Mgr.,     Manning     Max- 
well   &    Moore, 
1005    Park    Bldg., 

Pittsburgh,    Pa. 

Alleman,     C.     W., 

General     Storekeeper, 
P.    &    L.    E.    R.    R.    Co., 

McKees    Rocks,    Pa. 


Allen,     G.     F., 

Trav.    Frt.   &   Psgr.   Agt., 
Union    Pacific   R.    R., 

4128  Jenkins  Arcade, 

Pittsburgh,    Pa. 

Allen,  Jas.  P., 
President, 

Union    Steel    Castings    Co., 
62nd    and    Butler    Sts., 

Pittsburgh,   Pa. 

Altman,    C.    M., 
Asst.    Gen    Fore., 
Frt    Car   Insp'rs., 
Penna.    System, 
Pitcairn    Shop, 

Pitcairn,    Pa. 

Ambrose,   W.   F., 

M.  M.,  Aliquippa  &  So.  R.  R., 
314   Larimer   Ave., 

Woodlawn,    Pa. 

Anderson,  A.  E., 

President   and    Counsel, 
Pgh.   Dist.   R.   R.   Co., 
1020   Bessemer    Bldg., 

Pittsburgh,   Pa. 

Anderson,    Donald   P., 

Lead     Clerk,    Penna.    System, 
7209    Mt.    Vernon    St., 

Pittsburgh,    Pa 

Anderson,    G.    S., 

Foreman,   Penna.    System, 
Box   19,   Penna.   Station, 

Pittsburgh,  Pa. 

Anderson,  James  W., 

Mgr.   of   Pneu.   Tool   Sales, 
Ingersoll    Rand    Co., 

706  Cham  of   Com.    Bldg., 
Pittsburgh,    Pa. 

Antes,  Edwin  L., 

Foreman   Elect.   Dept., 
Pressed   Steel    Car   Co., 
40   McKinney   Ave., 

McKees   Rocks,    Pa. 

Anthony,  J.  T., 
Vice    President, 

American   Arch    Co., 
17  E  42nd  St., 

New  York,   N.   Y. 
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Arensbcrg,  F.  L., 

President, 

Vesuvius    Crucible    Co., 
Box  47, 

Swissvale,   Pa. 

Arnold,  J.  G., 

Car  Service   Clerk, 

Montour    R.    R., 

8    Market    St., 

Pittsburgh,    Pa. 

Atterbury,  W.  W., 
V.   P.,  P.   R-   R-   Co., 
Broad   St.   Sta., 

Philadelphia,    Pa. 

Ault,   D.  V., 

Pres.,    Silumite    Prod.    Corp., 
1410    Morris    Bldg., 

Philadelphia,    Pa. 


Baer,    Harry   L., 

Pr<  S.    Stei  ling    Equip't.    & 
Supply     Co., 
710    Empire   Bldg., 

Pittsburgh,    Pa. 

Bagnall,    R.   V., 

Chief    Train    Disp'r., 
B.    &   L.    E.    R.    R., 

Greenville,    Pa. 

Bail,    Carl   \Y., 
Foreman,    Penna.    System, 
Conway    Yards, 

Conway,    Pa. 

Bailey,  RG., 
Chief   Draftsman, 

Motor    Truck    Dept., 

Standard    Steel    Car    Co., 
Butler,    Pa. 


Austin,    Francis, 
Gen.  Sales  Mgr., 
Carbo-Oxygen    Co., 
Benedum   Trees    Bldg., 

Pittsburgh,  Pa. 

Austin,  Walter  C, 
Traffic    Manager, 
Carbon    Steel    Co., 
P    O.   Box  1591, 

Pittsburgh,    Pa. 

Autley,    H.    S., 

Pres.,  Pressed  Steel  Pneumat. 
Wheel    Co., 

Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Avers,  H.  B., 

Gen.    Mgr.,   H.   K.   Porter   Co., 
49th   St.  and   A.   V.    Ry., 

Pittsburgh,   Pa. 

Babcock,  F.  H., 
Safety   Agent, 

P.   &  L.    E.   R.   R-, 
63   Terminal   Annex, 

Pittsburgh,    Pa. 

Bachman,    E.    L., 

Asst.    M.    M.,    Penna.    System, 
2849    Chartiers   Ave., 

Pittsburgh,   Pa. 

Baron.  John  L., 
Service    Mgr., 

Franklin   Rwy.  Supply  Co. 
17    E.   42nd   St.. 

New  York  City 


Bailey,   John   M., 

V.    P.,    Standard    Inspection 
Company, 

954    Century    Bldg., 

Pittsburgh,   Pa. 

Bailey,  R.  E.  L., 

Sec*}'.,   American    Spiral 
Spring  and   Mfg.   Co., 
56th    and    Butler   Sts., 

Pittsburgh,    Pa. 

Baird,  F.  C, 

Traffic  Mgr.,  B.  &  L.  E.  R.  R  . 
Box  456, 

Pittsburgh,    Pa. 

Baker,  George  T., 

Genl   Car  Insp'r.,   P.   R.   R., 

Altoona,    Pa. 

Baker,  S.  S?, 

Supt.,    Clark    Car    Co., 
1639   Oliver   Bldg., 

Pittsburgh,    Pa. 

Bakewell,  Donald  C. 

President,    Duquesne   Steel 

Foundry    Compan)' 
Farmers   Bank    Bldg., 

Pittsburgh,    Pa. 

Ealderoni,    Albert    J., 
Contractor, 

35    Donner    Ave., 

Monessen,    Pa. 
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Baldwin,    A.    \  .. 
C.    C.   to    M.    M., 
Penna.    System, 
23(H)    Wilson    Ave., 

N.  S.,   Pittsburgh,   Pa. 

Ball,  Geo.  L., 

Sec'y     &    Treasurer, 
Ball  Chemical  Co., 

230   S.    Fairmont   Ave., 

Pittsburgh,   Pa. 

Bandi,    John, 

Bill  Clk.,  P.  C.  &  Y.  R.  R.. 

1115    Criss   St., 

Pittsburgh,     Pa. 

Barnes.    H.    J., 

Car    Dist'r.,    Conemaugh    Div., 
Penna.   System, 

Springdale,   Pa. 

Barnett,  Geo.. 

Special    Representative, 
\Y.    W.    Lawrence    &   Co., 

Pittsburgh,    Pa. 

Barney,  Harry, 
Proprietor, 
Laughlin — 

Barney     Machinery     Co., 
483    Union   Arcade 

Pittsburgh,   Pa. 

Barnhart,  F.  L., 
Secretary, 

Union   Collieries   Co., 
410  Union   Arcade. 

Pittsburgh,   Pa. 

Barnhart,  S.  Elmer, 

Clerk,  P.  &  L.  E.   R.  R., 
108   Fifteenth   St., 

S.    S.,    Pittsburgh.    Pa. 

Barratt,  R.  D., 
Car   Inspector, 

Monongahela    R.    R.    Co., 
1513    Sheridan    Ave., 

S.   Brownsville,   Pa. 

Barrett,   R.    L., 

T.   M..   P.   &   W.   Va.    Ry., 
Wabash   Bldg., 

Pittsburgh,    Pa. 

Bartholomew,  W.  S., 

Pres't.,   Loco.   Stoker   Co., 
Robinson   &  Darrah   Sts., 

Pittsburgh,   Pa. 


Basford,  G.  M., 

Consulting    Engr., 

Lima     Locomotive    Works, 
17    East    42nd    St., 

New    York,   N.    Y. 

Batchelar,    E.    C, 

Manager,    The    Match   A 

Merryweather    Mach  y    Co., 
Farmers    Batik    Bldg., 

Pittsburgh,    Pa. 

Bateman,  W.  H.   S., 
Sales   Agent, 

Parkersburg   Iron    Co., 
822    Commercial 
Trust    Building, 

Philadelphia.    Pa. 

Battenhouse,  John    M., 
Chiropractor, 
214   Westinghouse    Ave., 

Wilmerding.   Pa. 

Batty,    John, 

Boiler    Inspector, 

Fidelity    and    Casualtv    Co., 
il    Buftalo   St., 
Oakland,  Pittsburgn,  Pa. 

Beach,   Howard    L., 

Sales   Engr.,   Clark   Car    Co., 
1639    Oliver    Bldg., 

Pittsburgh,    Pa. 

Bra's,    Robert    E., 

Engineer,   Union   R.   R.   Co.. 
240  W.   Swissvale   Ave., 

Swissvale,   Pa. 

BcatLe,    J.    A., 

General    Superintendent, 
McKeesport   Con.   R.   R., 
Frick   Building, 

Pittsburgh,    Pa. 

Beegel,    F.    W., 
Chief   Clerk, 

Union    Steel    Casting   Co., 
62nd    and    Butler    Sts., 

Pittsburgh,    Pa. 

Beegle,   R.   B., 

Conductor,     B.    &    O.    R.    R.. 
210   Elizabeth    St.. 

Pittsburgh,    Pa. 

Beers,    W.    E.. 

Pipefitter,   P.   &   L.    E.   R.    R., 
P.    O.    Box    Xo.   8, 

Dawson,    Pa. 
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Bell,    R.    P.,  Bevins,    Win.    1'.., 

C.    C.    to    M.    G.    B.,  Gang    Fore.,    Penn.    System, 

P.  &   L.   E.   R.  R.,  1158   Third    St., 

McKees    Rocks,    Pa  Beaver,    Pa. 

Belt/..    John    D.,  Miuelow,    Geo.    R 

Supt.,   B.  &   O.   R.   R.,  Clerk,  P.  &  L.  E.   R.   R., 

133   Sycamore   St.,  12  ,  Be,riha..St'' 

Mt.  Washington,  Mt-   WMh™?»- 


Pittsburgh, 


Pa  Pittsburgh,     Pa. 


„    ,         ^  Bihler,    L.    C, 

Bennett,   Robert   George,  Traffic    Manager, 

Super  ntendent   M.   P.,  Carnegie    Steel   Co., 

P.    R.    R.    Co.,  Room  814  Carnegie  Bldg. 

Wilhamsport,     Fa.  Pittsburgh,    Pa. 

Benson,   Wm.   W.,  Bird.     W.     Gibson, 

President    Railway    Review  Salesman, 

and    Outlook,  Asst.    Mgr.,    Pgh.    Office, 

Wabash    Bldg  Baldwin    Loco.    Works, 

Pittsburgh,    Pa.  279  Union   Arcade, 

Pittsburgh,    Pa. 

Benz.    F.    A.,  Blackall.    Robert    H., 

Division    Engr.,  oll    Transit    Bldg., 

B.  R.  &  P.  Ry.  Co.,  No    7    East  42nd    St., 

DuBois,    Pa.  New    York,    N.    Y. 

Berg,    Karl,  Blackmote,  G.  A. 

Shop  Supt.,  P.  &  L.  E.  R.  R.,  Vice    President    &    Gen.    Mgr., 

6319   Morrowficld   Ave.,  Union    Switch  &  Signal    Lo„ 

Pittsburgh,    Pa.  Swissvale,  Fa. 

Blair,    Harry    A., 

Bergharie,    A.    L.,  Supervisor    Car    Repairs, 

Mechanical    Expert,  t>077    Dellwood    Ave., 

W'estinghouse  Air  Brake  Co.,  Dormont, 

Wilmerding,    Pa.  '  Pittsburgh,    Pa. 

Berlin,    Ralph    Q.,  Blakely.   W.    W., 

C.     C.     Trans.     Dept.,  Asst.    Gen.    Freight    Agent, 


Carnegie    Steel    Works, 


B.   &   O.   R.   R.   Co., 
Braddock,   Pa.  921    Oliver    Building 

Pittsburgh,    Pa. 

Bernoulli,    W.    H.,  Blaklev     T     M.. 

Clerk.    P.    &    L.    E.    R.    R.,  R    Rof  E.(  Penna.  R.  R.. 

2214    Mahon     St.,  101    Emerson    Ave., 

Pittsburgh,    Pa.  Sharpsburg,    Pa. 

Berrie,    J.    J.,  Boate.    H.    S., 

Foreman,    B.    &    O.    R.    R.,  Asst.    Foreman 

129    Hackston    St.,  P-    &    E.-E.    R.    R., 

S.   S  ,   Pittsburgh,    Pa.  438    Russelwood    Ave.. 

McKees  Rocks,   Pa. 

Beswick,    John,  Bond.    W.    W., 

Ass't.    Road    Foreman    of  Asst.    Road    Foreman    of 

Engines,    P.    R.    R.    Co.,  Engines,   P.    R.    R.    Co., 

1007   Mill    St..  5447    Kincaid    St., 

Wilkinsburg,    Pa.  Pittsburgh,    Pa. 

209 


Bonhoff,   E.   L.,  Bradley,   Jas.   A., 

Fore,   Penna.    System,  The    Bradley    Co., 

429   Rosedale   St.,  1007    Jones    Bldg., 

Wilkinsburg,  Pa.  Pittsburgh,    Pa. 

Bonifield,    Chas.    P.,  Bradley,    Jas.    D., 

Car    Fore.,    B.    &    O.    R.    R,  Apprentice,    Pittsburgh 

4715   Blair   St.,  Machinery    Co., 

Hazelwood,  1421    La    Salle    Ave., 

Pittsburg,     Pa.  Dormont    Sta., 

Pittsburgh,    Pa. 
Booth,   J.    K., 

Master    Mechanic,  Bradley,    W.     C, 

B.    &    L.    E.    R.    R.,  C.   C.  to  Gen'l.   Supt., 

No.   8   Penn    Ave.,  Union    R.    R., 

Greenville,    Pa.  1808    Lafayette    St., 

Swissvale,    Pa. 
Bortz,    Frank    C. 

Sales    Manager,  Brady,  Daniel  M., 

Union    Collieries    Co.,  President,    Brady    Brass    Co., 

410   Union    Arcade,  90  West   St., 

Pittsburgh,    Pa.  New    York,    N.    Y. 

Boss,    Raymond    E.,  Brandt,   W.   L., 

Baggage    Master,    P.   R.    R.,  Airbrake   Fore.,   P.   R.   R., 

Box'  131,  142  Madison   St., 

Elrama,   Pa.  Rochester,    Pa. 

Bottomly,    E.    S.,  Brann,    W.    S., 

Chief    Joint    Inspector,  Superintendent    Coal    Docks,   ' 

P.  R.  R.,  W.  M.,  P.  &  R.  Ry.  Union  R.  R.( 

Martmsburg,  W.   Va.  Duquesne,     Pa. 

BoAttorf',J-    W,lT  ^      .  Brant,    Wm.    J., 

A\Sh   M%V-'    Wayne  1001    Bessemer    Bldg., 

if  i    vn         -ri  i  Pittsburgh,    Pa. 

631    Fulton    Bldg., 

Pittsburgh,    Pa.  . 

Bra'un,   Frederick   K., 

Kowden    T.    C.  Gang  Fore.,  Penna.  System, 

'  Coal    'inspector,  13Z  J'lllius   St-       ,         ,      _ 

B.    &   L.    E.    R.    R.,  Pittsburgh,    Pa. 

Greenville,  Pa. 

Braun,    J.    F., 
Bowery,    Frank    J.,  Gang    Fore.,    Penna.    System, 

Checker,   P.   S.    C.   Co.,  526    Paulson    Ave., 

214    Birmingham    Ave.,  Pittsburg,    Pa. 

Aval  on,  Pa. 
n                  .           _  Braun,    Otto    F., 

Boyer,     Chas.     E  Foreman,    Machine    Shop, 

General    Car    Inspector,  P     &   T      F     R     R 

P'a&  cR"  £ °'a  414   Russcllwood'  Ave., 

426    South    Ave  McKees  Rocks,  Pa. 

Wilkinsburg,     Pa. 

Boyer,    John    B.,  Brendlinger,    M.    T., 

Foreman    Loading    Dept.,  Gang    Fore. — Mach., 

Bethlehem    Steel    Co.,  Penna.    Svstem, 

221     Walnut     St.,  Lock   B"ox   237, 

Steelton,  Pa.  Pitcairn,    Pa. 
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Brewer,   Geo.   D., 

Chf.    Mech.    Draftsman, 
Penna.    System, 
1307   Sherman    Ave., 

X.    5.,    Pittsburgh,    Pa. 

Brewster,    Morris    B., 
Pres.    &    Gen.    Mgr., 

Morris    B.    Brewster,    Inc., 
332    Michigan    Ave, 

Chicago,    111. 

Briggs,   Z.    M, 

Assistant    Engineer, 
Penna.    Lines    West, 
1115    Union    Sta., 

Pittsburgh,     Pa. 

Brill,    Bernard   A.. 

Stockman,  Penna.  System, 
2122    East    St., 

X.  S..  Pittsburgh,  Pa. 

Bromley,    Win.    T., 

Asst.    Fore.,    Penna.    System., 
202    Cedarville    St., 

Pittsburgh,    Pa. 

Brooke,    Willard, 

Car    Fore.,    Union    R.    R., 
R.    F.    D.    Xo.    1. 

Verona,    Pa. 

Brower,  J.   E., 

Asst.    M.   M.    Penna.    System, 
Liberty  Ave.   &  28th   St., 

Pittsburgh,    Pa. 

Brown,    C.    C, 

Rep..  Dearborn   Chemical  Co., 
710    Farmers    Bank    BMg., 

Pittsburgh,    Pa 

Brown,    E.    C, 

Chief     Civil     Engineer, 
Carnegie    Steel    Co., 
Room    1012, 

Carnegie    Building, 

Pittsburgh,    Pa. 

Brown,    E.   W., 

Loco.  Engr.,  P.     L.  E.  R.  R., 
604    Knox   Ave., 

Monessen,   Pa. 

Brown.     F.    M. 

Supt.,    P.   &   L.   E.   R.   R.   Co., 
Pittsburgh,    Pa. 


Broun,    J.    Alexandi  r, 

Vice    President    and    Manager 
The    Railway    Equipment 
&    Publication    Co., 
424    W.    33rd    St., 

Xew    York,    X.    Y. 

Brown,    John    T.,    Jr., 
Supt.  Duqnesne  Reduction  Co. 

Gross  and   Yew   Sts., 

Pittsburgh,    Pa. 

Brown.    W.    1... 
Asst.   Chf.    Engr.,    M.   of  W„ 
Penna.    System, 

1114    Penna.    Station 

Pittsburgh,    Pa 

Browne,    Bard, 

Rep.,    The    Superheater   Co., 
17    E   42nd    St., 

Xew    York,    X.    Y. 

Brumble,    Wm.    E., 

Rep.,    Xathan    Mfg.    Co., 
21    East  40th    St., 

Xew    York    Civ 

Bruner,    H.    L... 

C.    C.    to    Engr.,    M.    of    \\  .. 
Penna.    System. 
320    Penna.    Station, 

Pittsburgh,   Pa. 

Bryant.    C.    W., 
Gen.  Clerk,  P.  &  L.  E.  R.  R., 
Pittsburgh,    Pa. 

Bnckbee,   W.    A., 

The    Superheater    Co., 

Nyack,    X.    Y. 

Buechner,  W.  A., 
District     Manager, 

E.     F.    Houghton    &    Co., 
501     Manufacturers    Bldg., 
Pittsburgh,    Pa. 

Buell,   D.   C, 

Director,    The    R'wy.     Educa- 
tional  Bureau. 

1203    Farnam    St., 

Omaha,    Neb. 

Buffington,    W.    P., 

Traffic    Mgr., 

Pittsburgh    Coal    Co., 
P.    O.    Box    64, 

Pittsburgh,    Pa. 
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Burel,    W.    C, 

Master    Mechanic. 

Western    Allegheny    R.    R., 
Kaylor,    Pa. 

Burke,   John    F., 
Traffic  Mgr.,  Am.  Spiral 
Spring  &  Mfg.    Co., 
56th  St.  &  A.  V.  R.  R., 

Pittsburgh,    Pa. 

Burket,  L.  C, 

Res.    Insp'r.,    Penna.    System, 
607    E.    Harrison   Ave., 

Altoona,  Pa. 

Burkholder,   Geo.   M., 
Fore.    Maint.    Dept., 

Ft.   Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Burkholder,    H.    E., 
Gang   Fore.,   Penna.  System, 
220   Locust   St., 

Johnstown.     Pa. 

Burnes,    C.    R., 
R.    F.    of    Engines, 
B.   &   O.    R.    R.    Co., 
507    Green    St., 

Connellsville,     Pa. 

Burns,   Thomas   F., 
Fore.    Car    Insp'rs., 
Penna.    System, 
600    Church    St., 

Gallitzin,   Pa. 

Burnside,    C.    J., 
Fore.,  B.  M.,  P.  &  W.  Va.  Ry., 
131    Grant    Ave., 

Crafton,     Pittsburgh,     Pa. 


Cady,   P.   C, 

Railway    Supplies, 
133    Greenwich    St., 

New    York    City 

Cagney,    Patrick    F., 
Time   Checker, 

Corrado   &    Galiard:, 

Glassport,   Pa. 

Cahill,    M.    H.. 
Vice    President, 

Seaboard    Airiine    Ry., 
604   Royster    BIdg., 

Norfolk,    Va. 

Caldwell,    S.    S., 

Gang    Fore.,    Penna.    System, 
7010    Forest    Way, 

Homewood,    Pa. 

Calvert,   H.   W., 
General    Foreman, 
P.    &   L.    E.   R.    R., 
518  West   Cherry   St., 

Mahoningtown,     Pa. 

Campbell,     Argyle, 
President, 

Enterprise    Ry.    Equip.    Co., 
1153   Rookery   BIdg., 

Chicago,    111. 

Campbell,    Edward   D., 
Ass't.    Gen'l.    Fr't   Agt., 
B.    &    L.    E.   R.   R., 
Union    Arcade, 

Pittsburgh,    Pa. 

Campbell,   J.   T., 

Ass't.    Terminal    Agent, 
B.   &  O.   R.   R.   Co., 
Grant  and   Water  Sts., 

Pittsburgh,    Pa 


Burrell,    D.    H.. 

Gang    Fore.,    Penna.    System, 
617    Sixth    St., 

Pitcairn,    Pa. 

Burton,    G.    H., 
Asst.    Master  .  Mechanic, 
Penna.    System, 

Conemaugh,    Pa. 


Campbell,  W.   T. 

Pay    Master,    Montour    R.    R., 
Coraopolis,    Pa. 

Candy,  A.   M., 

Gen'l.   Eng'r.,  Westinghouse 
Elec.   &   Mfg.   Co., 
1121    Burns   Ave., 

Wilkinsburg,    Pa. 


Bushman,    Chas.    S., 
Clerk,    Penna.    System, 

Stanton    &    Highland   Aves., 
Pittsburgh,    Pa. 
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Carbis,    N.   J., 

The   Fairbanks   Co., 
113   Wood   St., 

Homestead,   Pa 


Cardwell,  J.  R., 

Pres.,  Union  Draft  Gear  Co., 

332  S.   Michigan  Ave-., 

Chicago,    111 

Carley,   W.  J., 

The    Fairbanks    Co., 
113  Wood  St., 

Pittsburgh,    Pa. 

Carlsson,  John, 

Draftsman,    Julian    Kennedy, 
225    Fingol    St., 

Pittsburgh,    Pa. 

Carpenter,    H.    D., 
M.    P.    Insp'r,, 

Penna.    System, 
55    Cobb    Ave, 

Crafton,   Pa. 

Carr,  T.  \\\, 

Ch'f.  Draftsman,  M.  P.  Dept, 
P.  &  L.  E.  R.  R., 

Pittsburgh,   Pa. 

Carroll,   Frank   E., 

Foreman  W.  A.    B.    Co., 
Grey   Hall   Apts., 

Irwin,  Pa. 

Carroll,    John    P., 

Shop    Clerk,    Penna.    System, 
322    Princeton    Place, 

Pittsburgh,   Pa. 

Carson,    John, 

Supt.    Equip't.,    Ft.   Pitt 
Malleable   Iron    Co., 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Carter,    John    D., 

Gen.    Agt.,    Traffic    Dept., 
Union    Pacific    System, 
7026    Jenkins    Arcade, 

Pittsburgh,    Pa. 

Cartwright,   Wm.    E., 
Sales    Mgr., 

Damascus    Bronze    Co., 

928   South    Ave., 

X.   S.,  Pittsburgh,   Pa. 

Caton,  S.   \\\, 

Master   Car    Builder, 
W.   M.   R.   R.. 

Hagerstown,  Md. 


ska,   Geo.    D., 
Mich.    Engr.,  Whitman 
&    Barnes    Mfg.    Co., 
Box  648, 

Pittsburgh,  Pa. 

Chafnn,   H.  B., 
M.    M., 
Penna.   Lines  West, 

Dcnnison,    Ohio 

Chalker,  A.   R., 

Chief    Draftsman, 

Locomotive    Stoker    Co., 
473  Dawson  Ave., 

Bellevue,   Pa. 

Chamberlain,   W.   A., 
Auditor,  P.  S.  C.  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Charlton,   W., 

Fore.    Car    Insp'r., 

Monongahela  R.   R.    Co., 
Second   St., 

South    Brownsville,    Pa. 

Cheesman,  P.  M., 
Ass't.   M.   M., 

Penna.    R.    R.    Co., 

Verona,    Pa. 

Chester,  Chas.  J., 

Gen'l   Boiler  Insp'r.,  P.   R.   R., 
7501    Susquehanna    St., 

Pittsburgh,    Pa. 

Chilcoat,  H.  E., 

Manager,   Clark   Car  Co., 
1619    Oliver    Building, 

Pittsburgh,    Pa. 

Chittenden,   A.   D., 
Supt.   Transportation, 
B.    &  L.   E.   R.   R., 
727   Union   Arcade, 

Pittsburgh,    Pa. 

Choljman,    E.   L., 

V.    P.    &    Sales    Mgr., 
Paxton    Mitchell    Co., 
27th    &    Martha    Sts., 

Omaha,    Neb. 

Christfield,  J.   G., 

Mechanical   Engineer, 

Forged    Steel    Wheel    Co., 

Butler,  Pa. 
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Christianson,  A., 
Chief   Engineer, 

Standard   Steel    Car   Co., 

Butler,   Pa. 

Christley,  James   F, 

Monongahela   Conn    R.    R., 
523  Sheridan   Ave., 

Pittsburgh,    Pa. 

Christy,   F.   X., 

Insp'r.,    Stores    Dept., 
P.  R.  R., 
4406  Butler  St., 

Pittsburgh,    Pa. 

Church,   C.   C, 
Spec..    Agt.,  Pittsb'gh  Coal  Co., 
54   Hodgson   Ave., 
Crafton   Station, 

Pittsburgh,    Pa. 

Church,    C.    R., 

M.  M.,  Union  R.  R., 
319   Larimer  Ave., 

Turtle    Creek,   Pa. 

Clapper,    H.    O., 

Gang.   Fore.,   Penna.   System, 
810   Penn  Ave., 

Wilkinsburg,    Pa. 

Clark,   C.   C, 

Asst.    Gen.    Sales    Agent, 
Central    Dist., 
Pressed    Steel    Car    Co., 
1915   Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 

Clark,   Chas.   H., 
President,  Clark  Car  Co., 
1639   Oliver   Bldg., 

Pittsburgh,    Pa. 

Clark,  Harvey, 

Robert    H.    Blackall, 
Farmers    Bank   Bldg., 

Pittsburgh,    Pa. 

Clements,   B.   A., 

Vice-President,    Rome    Iron 
Mills   Inc., 

17    E    42nd    St., 
New   York   City,    N.    Y. 

Clemmer,   H.   L., 

Rep.  J.  B.  Sipe  &  Co., 

Bridgcville,    Pa. 


Clifford,    L.   R., 

Clerk    to    Trai*.    Master, 
I'.   C.   &   Y.   Ry., 

McKees  Rocks,  Pa. 

Code,   Charles   J., 

Rodman,    Penna.    System, 
220    Dewey   St., 

Swissvale,   Pitts.,   Pa. 

Code,   J.    G., 

220  Dewey  Ave., 
Edgewood, 

Swissvale,    Pa. 

Coe,   C.  W., 

Asst.    Gen.    Mgr., 
W.   &  L.   E.  R.   R., 

3018    Washington     Blvd., 
Cleveland  Heights,  O. 

Coffin,  J.    S., 

Chairman,    Franklin    Ry. 
Supply    Co., 

17   E.  42nd   St., 
New    York    City,    N.    Y. 

Coffin,  W.   E., 

Con.    Engr.,    National 
Malleable   Castings   Co., 
10600  Quincy  Ave.,  S.  E., 
Cleveland,   O. 

Coleman,  Jacob  C, 

Clerk,   Union    R.    R.    Co., 

707    Middle    St, 

Braddock,    Pa. 

Collins,    C.    I, 

Fore.    Tank     Shop, 
Penna.    System, 
551    Fourth   St., 

Pitcairn,    Pa 

Conneely,   E.    K, 

Pres,    Vim    Motor   Truck   Co., 
Philadelphia,    Pa. 

Connell,    Wm.    H,    Jr., 
Sales   Engr,   Hillis    & 
Jones    Co, 

1915    Oliver    Bldg, 

Pittsburgh,   Pa. 

Conner,  W.    P, 

Efficiency    Expert,    P.    R.    R 
512  Main  St, 

Monongahela    City,    Pa. 
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Conway,  J.  D., 

Sect'y-Trcas.,   Railway  Supply 
Manufacturer's    Association, 
1841   Oliver   Bldg., 

Pittsburgh,    Pa. 

Cooper,   C.    E., 

T.    M.,    l'enna.    System, 
204    Emerson    Ave., 

Sharpsburg,   Pa. 

Cooper,    Harry, 

Gang    Fore.,    Penna.   System, 

641     SiXtH     *"  Piteairn,    Pa. 

CoMe'M:  f;  r.  &  p. "r-.r.. 

Dubois,    Pa. 

Copeland,  T.  T.,  ( 

Road   Foreman   Eng  s., 
Carnegie    Steel    Co. 

Munhall,    Pa. 

Corns,    A., 

Power   Clerk,  Western   Penna. 
Div.,    Penna.    System, 
206   Penna.   Station, 

Pittsburgh,   Pa. 

Cotton,   C.   S., 
Checker, 

Engr.    Dept.,    P.    S.    C.    Co., 
84    Hodgson    Ave., 

Crafton,  Pa. 

Coulter,  A.  F., 

G.   C.   F.,  Union  R.  R.   Co., 

East    Pittsburgh,    Pa. 

Coumis,  Gust., 

Draftsman,   Standard   Steel 
Car   Co., 

Butler,   Pa. 

Courson,    C.    L., 

Gen.    Fore.    Car    Insp'r., 
Penna.    System, 

Box    428,     Piteairn,     Pa. 

Courson,   J.   F., 

Genl.    Foreman,    Car    Dept., 
Penna.    System, 

Piteairn,  Pa. 

Courtney,  Harry, 

Mech.    Engineer,    P.    &    L.    E. 
520    Griffin    Ave., 
Mt.    Oliver   Sta., 

Pittsburgh,   Pa. 


Covert,    Win.   T., 
Engr.    M.    of    W., 
l'enna.    System, 
320   Penna    Station, 

Pittsburgh,    Pa. 

Covey,  H.  S., 
Secy.,   The    Cleveland    Pneii. 
Tool   Co., 

3734  East  78th   St., 

Cleveland,   Ohio 

Cox,  W.  C, 

Smoke    Inspector, 
B.   &  O.   R.   R., 
5647    Second   Ave., 

Pittsburgh,   Pa. 

Coyle,  Dickson  K., 
R.   H.    Blackall, 

1305    Farmers    Bk.    Bldg., 

Pittsburgh,   Pa. 

Craig,   John   F., 

Sp'l.    Eng'r.,   W.   A.   B.    Co., 

Wilmerding,    Pa. 

Crawford,  D.  F., 

Vice    Pres.,   Locomotive 
Stoker    Co., 

5243    Ellsworth    Ave., 

Pittsburgh',   Pa. 

Crenner,  Jos.  A., 

Dist.    Mgr.,    Dearborn 
Chemical    Co., 

710    Farmers    Bank    Bldg., 
Pittsburgh,   Pa. 

Crock,  Geo.  M., 

Engineer,   P.   R.   R 
425    Third    St., 

Piteairn,    Pa. 

Croke,    Thos.    F., 

Fore.    Annealing    Dept., 
Ft.  Pitt  Malleable  Iron    Co. 
P.    O.    Box    1054, 

Pittsburgh,     Pa. 

Cionin,    M.    F., 

Clerk,    Penna.    System, 
811    Rebecca    Ave., 

Wilkinsburg,     Fa. 

Crookston,  W.  G, 

Power   Director,   P.   R.   R.  Co., 
1212   Monterey   St., 

Pittsburgh,   Pa. 
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Crouser,  Claude  S., 

M.   P.   Inspr.,  P.   R.  R-, 
204    Penna.    Station, 

Pittsburgh,   Pa. 

Cudleigh,  J.. 

Chief   Inspector, 
Engine    Supplies, 

N.   S.   W.   Gov't.   Ry., 

Sydney,   Australia 

Cullen,  James  K., 
President, 

Niles-Bement-Pond    Co., 
Ill    Broadway. 

New  York  City,  N.  Y. 

Cunningham,  F.  F., 

Engineer,    B.    &    O.    R.    R., 
5234   Gertrude    St., 

Pittsburgh,   Pa. 

Cunningham,  Howard  L., 
Asst.    Chief    Estimator, 
Engr.    Dept., 

Pressed    Steel    Car    Co., 

McKees  Rocks,   Pa. 

Cunningham,  J.  L., 

Supt.    M.    P.,    P.    R-    R- 
207    Penna.    Station, 

Pittsburgh,   Pa. 

Cunningham,  P. ml  M., 
Sales    Engr., 

Truscon    Steel    Co., 
124    New   York   Ave., 

Youngstown,   Ohio 

Cunningham,  R.  I., 

Mech.    Expert.  W.   A.   B.    Co., 
436  Franklin   Ave., 

Wilkinsburg,    Pa. 

Cuthbert,    C, 

Gang    Fore..    Penna.    System. 
814   Wood    St.. 

Wilkinsburg,    Pa. 

Dalev,  John, 

Cond'r.,  P.  C.  &  Y.  Ry., 

McKees   Rocks,   Pa. 

Daly,  P.  J.. 

Gang   Fore.,   Car   Dept., 
P.   C.   C.    &  St.   Louis   Ry., 
2145   W.    Carson   St.. 
Corliss    Station, 

Pittsburgh,   Pa. 


Dalzell,    Joseph,    . 
Fore.    Car    Insp*rs., 
Penna.    System. 

7408    Susquehanna    St., 
E.    E.,    Pittsburgh,    Pa. 

Dambach,  C.  O., 

V.    P.    &    General    Manager, 
Unity   Rys.    Co., 
Union    Arcade, 

Pittsburgh,   Pa. 

Damore,    S.    A. 

Steam    Ditcher    Engr., 
P.   &   L.   E.   R.   R., 
P.    O.    Box    1411, 

Monessen,    Pa. 

Danforth,  G.  H., 

Structural   Engineer, 
J.    &   L.    S.    Co., 

3rd   Ave.    and    Ross   St., 

Pittsburgh,   Pa. 

Daniel,   J.   V.. 

Levelman,    B.    &    O.    R.    K., 
401    B.      &0.    Station, 

Pittsburgh,    Pa. 

Daniels,    Geo.    L., 

Estimator,    P.    S.    C.    Co., 
84    No.    Harrison    Ave., 

Bellevue,    LJa. 

Darrah,  Charles  B., 

Asst.    Supr.    of   Signals, 

P.  R.  R.  Co.,  Monon.  Div., 
304    Federal    St.    Sta., 

Pittsburgh,    Pa. 

Dashiell,  J.  W., 
Ticket   Agent, 

B.    &   O.    R.    R.   Co., 
Glcnwood    Station, 

Pittsburgh,   Pa. 

Davis,  H.  J., 

General    Superintendent, 
Carnegie    Steel    Co., 

Clairton,    Pa. 

Davison,  Charles  R., 
Mech.   Engr., 

Loco.    Stoker    Co., 
30    E.    Robinson   St., 

N.   S.,   Pittsburgh,   Pa. 
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Day,  George  W.  C, 
Division  Operator, 
B.   &  ().   R.   R., 

718   North  Ave., 

Wilkinsburg,   Pa. 

Day,    Paul, 
V.    P.   &  Treas., 
Adair-Day     Corp'n., 
1025    Widener    Bldg., 

Philadelphia,    Pa. 

Dcabncr,     Herman    J., 

Boiler  Maker,  E.  T.  Stl  Wks., 
238    No.    Elizabeth    St., 
Hazelwood,    Pittsburgh,    Pa. 

Deanc,  Robert, 

Asst.  T.  M.,  B.  &  O.  R.  R., 

104    Glen    Caladah    St., 

Pittsburgh,    Pa. 

Deckman,  E.  J., 
Sales    Engineer, 
902   Oliver   Bldg., 

Pittsburgh,   Pa. 

Dehne,  G.  C, 

Asst.    Secy.,    W.    A.    B.    Co., 

Wilmerding,    Pa. 

DeLaney,  Grover  C, 
Engineer, 

P.    &   L.   E.    R.   R.   Co., 
Ohio   Ave., 

Glassport,    Pa. 

DeLaney,  V.  W., 

Superintendent    Transp'n., 
Youngstown    Sheet    & 
Tube    Co., 

Youngstown,    Ohio 

Dellmin,    T.    D., 
Supt.   Lake  Erie  & 
Eastern  R.   R., 

Struthers,   Ohio 


I  )e  Remer,  C.  A., 
Engineman,    I'..   &  O.   R.   R., 
207   Blanchard  St.,  7th  Wd„ 
New  Castle,   Pa. 

Dcvans,  E.  J., 
Gen.    Supt., 

B.    R.    &    P.    Ry.. 

Du  Bois,  Pa. 

DeVilbiss,  E.  B., 

M.    M.,    Penna.    System, 
349    E.    Riverside    Ave., 

Bellevue,  Pa. 

DeVorc,  Harry  T., 
General    Foreman, 

Car    Shop,    P.  &  L.  E.  R.  R., 
723    Lucius    Ave., 

Youngstown,    Ohio 

Dc   Vou,   James    L., 
Erecting    Mgr., 

American    Bridge    Co., 
1525  Frick   Bldg., 

Pittsburgh,    Pa. 

Dice,   Urban   E., 

Advertising  Manager, 

The   Newspaper   Prtg.   Co., 
Gazette  Square, 

Pittsburgh,   Pa. 

Dickinson,  F.  W., 
M.    C.    B., 

B.  &  L.   E.  R.   R.  Co., 

Greenville,  Pa. 

Dickinson,   Geo., 
Engineer, 
P.  &  L.  E.   R.   R., 

Dawson,   Pa. 

Dietrich,   O.   M., 

A.    B.    Mach.,    Penna.    System, 
470    Irvin    Ave., 

Rochester,    Pa. 


DeMoske,    Chas.    E., 

Timekeeper,    Penna.    System, 
1003    Penn    Ave., 

Pittsburgh,    Pa.. 

Denzin,   Albert   F., 
Sheet   Metal  Worker. 
Penna.   System, 
403    California   Ave., 

Bellevue,   Pa. 


Dixon,   W.   J., 

Sup't  Trans.   &  Labor, 
Carnegie    Steel    Co., 
810   Rirkpatrick   Ave. 

Braddock,   Pa. 

Donaldson,   Harold    R., 
Asst.  M.  M., 
Penna.    System, 

Uniontown,    Pa. 
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Donovan,  Edw.  J., 

Pass'r.   Cond'r  ,   P.   R.  R., 
401    Rebecca   St.,  Apt.  2, 

E.   E.,   Pittsburgh,   Pa. 

Donovan,   T.  ]., 

Gen.   Fore.,  P.  &  L.   E.  R.  R., 
426  Jones   St., 

Bellevernon,   Pa. 

Dorfeld,   F.   C, 

Psr.    Clerk,   Penna.    System, 
214    Virginia    Ave., 

Sharpsburg,  Pa. 

Douglass,   W.    N., 
Asst.   Fore.,   Pitts.  Term'l., 
P.   R.   R., 

117  Railroad  Ave., 

Carnegie,    Pa. 

Down,   S.    G., 

Gen.    Sales    Mgr., 
Westinghouse   Air 
Brake    Co., 

Wilmerding,   Pa. 

Downs,    J.    J., 
Asst.  Train   Master, 
B.  &  O.   R.   R.  Co., 
328  Amber   St., 

Pittsburgh,   Pa. 

Doyle,   Wm.   E., 
,  Asst.  C.  C,  P.  &  L.  E.  R.  R., 
916    Dohrman    St., 

McKees  Rocks,  Pa. 

Draper,   Thos., 
Manager,  Draper   Mfg.   Co., 

Port  Huron,  Mich. 

Dudley,     T.    C. 

Asst.  R.   F.  of  E.,  Penna. 
Svstem, 

Pitcairn,    Pa. 

Dudley,  S.  W., 

Prof.   Mech.   Engrg., 
Yale    University, 
400    Temple    St., 

New   Haven,   Conn. 


Dunn,   Samuel    O., 

Editor,   Railway  Age  Gazette, 
608  So.  Dearborn  St., 

Chicago,    111. 

Durant,    C.    H., 
C.   C.  to  Supt., 
B.  &  O.  R.  R., 

133  Hazelwood  Ave., 

Pittsburgh,   Pa. 

Durkin,   J  as.    E., 
Foreman, 

Ft.   Pitt  Mall.    Iron   Co., 
812  Thompson   Ave., 

McKees  Rocks,  Pa. 

Durkin,    Wm.    L., 

Fore.    Hard    Iron    Room, 
Ft.   Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Eagan,  J.  T., 
R.  F.  of  E.,    B.  R.  &P.  R.  R., 
208   W.    Scribner   Ave., 

Dubois,    Pa. 

Eberle,    Fred    H., 

Clerk,   P.    &    L.    E.    R.   R., 

Glenwillard,     Pa. 

Edmunds,   Frank   W., 

Gen'l    Eastern    Sales    Mgr., 
Sunbeam    Elec.    Mfg.    Co.. 
52    Vanderbilt   Ave., 

New    York,    N.    Y. 

Edwards,    Clifton    H., 
Storekeeper,    Ft.    Pitt 
Malleable    Iron    Co., 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Edwards,  H.  F., 
R.   F.   of  E., 

Monongahela   R.    R., 
1025   Second   St., 

So.   Brownsville,   Pa. 

Edwards,    Jos.    L., 
Dist.   Mgr.,  Mahr  Mfg.  Co., 
223    Oliver    Bldg.. 

Pittsburgh,    Pa. 


Duff,    Samuel    E., 

Consulting    Engineer, 
712   Magee    Bldg., 

Pittsburgh,   Pa. 


Eichenberger,  J.  J.. 

Freight    Agent,   Penna.    Co., 
North   and   Irwin   Aves., 

N.  S.,  Pittsburgh,  Pa. 
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Eichenlaub,   W.   C, 
Secretary, 

Union    Steel    Casting   Co., 
62nd  St.  &  A.  V.  Ry.. 

Pittsburgh,    Pa. 

Eisenbeis,   W.    II., 

Ass't.    Sales    Manager, 

Union    Steel    Casting   Co., 
62nd   and    Butler   Sts., 

Pittsburgh,    Pa. 

Elder.   C.    K.. 

Auditor,    Monon    Rv.    Co., 
Box   158, 

Brownsville,    Pa. 

Elkin,   W.    L., 

Sup't.,   Penna.   System, 
1003   Penn   Ave., 

Pittsburgh,    Pa. 

Elliot,  A.  H., 

Sales    Engineer,    American 
Brake  Shoe  and  Fdry.  Co., 
30  Church   St., 

New    York.    X.    Y. 

Elliott.    M.    W., 

Manager,   Consumers   Oil    Co., 
1016   Constance   St., 

X.  S.,  Pittsburgh,  Pa. 

Elliott,   T.   S., 

Gang  Foreman,  P.   R.   R.   Co., 
Middle   St., 

West    Brownsville,   Pa. 

Ellis,  A.  R.. 

Gen.   Mgr.,  Pitts.  Test.  Lab., 
P.   O.   Box   1115, 

Pittsburgh,    Pa. 

Ellis,   C.    B., 

Gen.    Traffic    Manager, 
Gulf   Refining   Co., 
1567    Frick-Annex, 

Pittsburgh,    Pa. 

Ells,   Frank  L, 
Consulting   Engr., 

2126    Farmers    Bank    Bids'., 
Pittsburgh,   Pa. 

Ellis,    Harry  T, 

Shop    inspr.,    Penna.    System, 
914    Western    Ave., 

X.   S.,   Pittsburgh,   Pa. 


Elsey,    Warren    R., 

M.   P.   [nsp'r.,   Penna.  System, 

204    I 'nina.    Station, 

Pittsburgh,    Pa. 

Elverson,  H.  W., 

Superintendent, 

Misc.    Order    Dept., 
Pressed  Steel  Car  Co., 

Pittsburgh,   Pa. 

Emerick,    Jesse    G, 
Production    Checker, 
Penna.     System, 

534    Gross    St., 

Pittsburgh,    Pa. 

Emerick,    Thomas, 

Gang   Fore.,   Penna.   System, 
540    Gross    St., 

Pittsburgh,    Pa. 

Emery,    E., 

Railway    Supplies, 
1537  'Oliver    Bldg., 

Pittsburgh,   Pa. 

Emery,   R.    W., 

1944  E.  66th   St., 

Cleveland,    O. 

Endsley,   Louis    E., 

Prof,    of    Ry.    Mechanical 
Engineering,    U.    of    P., 
516    East    End    Ave., 

Pittsburgh,   Pa. 

England,   Alexander, 
Chief   Engineer, 
W.   A.   B.   Co., 
428   Biddle   Ave.. 

Wilkinsburg,    Pa. 

Erickson,    B.    D., 
Sales    Eng'r., 

Ross   Mech.    Supply  Co., 
2  Ross  St., 

Pittsburgh,    Pa. 

Estabrook,  H.   M., 

Spl.   Rep.,   Standard  Steel 
Car  Co., 

Frick   Building, 

Pittsburgh,   Pa. 

Evans,   C.   D.. 

Ass't.     to    Paymaster, 

Monon.    Connecting    R.    R., 
J.    &    L.    Building, 

Pittsburgh,    Pa. 
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Evans,    L.    F., 

Gang   Fore.,   Penna.   System, 
509  Hawkins  Aye., 

Xo.    Braddock,    Pa. 

Eves,    R.    W., 

Electrical    Supervisor, 
B.  &  O.   R.  R.   Co., 
306    B.    &    O.    Station, 

Pittsburgh,    Pa. 

Fahnestock,    McCuire, 

Asst.    M.    M.,    Penna.    System, 
Haverford,    Pa. 

Fair,    Charles, 

Fore.    Car    Repairs, 
Penna.    System, 
43rd    Street    Shop, 

Pittsburgh,    Pa. 

Faris,    J.    M., 

M.    M.,    Youngstown 
Sheet  &  Tube   Co., 
421     Madison    Ave., 

Youngstown,     Ohio. 

Farmer,    C.    C, 

Director    of    Engr'g., 
W.    A.    B.    Co., 

Wilmerding,    Pa. 

Farrell,    Henry    E., 

Pres.    P.    &   W.    Va.    Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Fay,    Frank    L., 
President, 

Greenville    Steel    Car    Co., 
Greenville,     Pa. 

Feehrer,    Maurice    L., 

Gans:  Fore.,  Penna.  System, 
2310  Manor  Ave., 

Swissvale,     Pa. 

Fendner,    W.    J., 

Engineer,    Clark    Car    Co., 
1619    Oliver    Bldg., 

Pittsburgh,    Pa. 

Fenske,    Felix    P., 

Clerk.    Penna.    System, 
4656    Gangwish     St., 

Pittsburgh.    Pa, 

Ferguson,     O.    G., 
Assistant    to    G.    M., 
Motion.    Conn.    R.    R., 
3540     Second     Ave., 

Pittsburgh,    Pa. 


Fcrree,   Harry  W., 

Gen'l.  Fore.,  P.  &  L.  E.  R.  R., 
McKees  Rocks,  Pa. 

Ferren,    Robert    O., 

Locomotive     Engineer, 
Penna.     R.     R.     Co., 
113    Lexington    Ave., 

Sharpsburg,  Pa. 

Fieklson,    P.    H., 
General     Foreman, 
P.   &   L.    E.    R.    R., 
Box  177, 

Vanderbilt,  Pa. 

Finegan,   Leo, 
Gen.    Mgr., 

Amer.    Flexible    Bolt    Co., 

Zelicnople,    Pa. 

Fink,    Peter    J., 

General     Foreman, 
P.    tk    L.    E.    R.    R., 
Woodlawn    Car    Shop, 

Woodlawn,    Pa. 

Fischer,    Geo.    E.    A., 
Clerk,  Union  R.   R., 
518    Fourth    St., 

Braddock,    Pa. 

Fitzgerald,    T., 
Engineer, 

755    Century    Bldg., 

Pittsburgh,  Pa. 

Fitzsimmons,    E.    S., 
Mgr.    Sales, 

Flannery    Bolt    Co., 
Vanadium    Bldg., 

Pittsburgh,     Pa 

Flaherty,    P.    J., 

Pres.    and    Gen'l.    Mgr., 
Johnson     Bronze     Co., 

New  Castle,   Pa. 

Flannery.     J.     Rogers, 

Vice   Pres.    Flannery   Bolt   Co 
Vanadium     Bldg., 

Pittsburgh,    Pa. 

Fletcher,    R.    H., 

Checker,    Engr.    Dep., 
P.    S.    C.    Co., 

35   S.    Bryant   Ave., 

Bellevue,    Pa. 
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Forbes,   T.    E., 

S.ili -ln.m,  Lngersoll  Rand  Co. 
7<><>   Chamber  of   Commerce 
Bldg., 

Pittsburgh,   Pa. 

Forney,     H.     L., 
Master     Carpenter, 
B.    &    O.    R.    R., 
130    Hazelwood    Ave., 

Pittsburgh,    Pa. 

Forrest,    C.    H.. 

Foreman,    P.   &    L.    E.   R.   R., 

851     Sixth    Ave., 

Coraopolis,    Pa. 

Forster,   J.   A., 
Storekeeper, 

Penna.    Sj  stem. 
544   Peeples   St., 

Wilkinsburg,    Pa. 

Forsythe,    Geo.     B., 
Ass't.   Gen'l.    Fore.,   Car   D'pt. 
Penna.     Co., 

175    \Y.     Washington    St., 
Rochester,    Pa 

Foster,  F.  L., 

C.  C.  to  Supt.   Frt.  Transp'n., 
P.   &   L.   E.  R.   R., 
508    Woodward    Ave., 

McKees   Rocks,   Pa. 

Fowler,    W.     E.,     Jr., 
Sales    Rep., 

Davis   Brake   Beam   Co., 
1619   Oliver   Bldg., 

Pittsburgh,    Pa. 

French,    Geo.,    Jr., 

Clerk,    Penna.    System, 
4816    Cypress    St., 

Pittsburgh,   Pa. 

Freshwater,     F.     H., 
Sales    Agent, 

Pressed    Steel    Car    Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Frey,    A.    R.. 

Checker, 

Pressed    Steel    Car    Co., 
3458    Fleming    Ave., 

X.    S.,    Pittsburgh,    Pa. 


Friend,    A.    \\\, 
Car     Recorder, 

P.    &    L.    I..    R.    R., 
/047     Hermitage     St., 

Pittnbrgh,   Pa. 

Frost,    Harry    \\"., 

President,    The    Frost 
Railway     Supply     Co., 
1048    Penobscot    Bldg, 

Detroit,     .Midi 

Fults,  John    II., 
Asst.    Cashier, 
Penna.    System, 
425    Penna.    Station, 

Pittsburgh,    Pa. 

Furch,   George. 
E.    H.    Fore.,    Penna.    System, 
Butler   Junction, 

Freeport,    Pa. 

Gabosch,   Alfred    G., 

Gang  Fore.,   Penna.  System, 
3541    Laird   St., 

X.  S.,  Pittsburgh,  Pa. 

Gale,    C.    H., 

Supt.      Foundries, 

Pressed    Steel     Car    Co., 

McKees    Rocks,    Pa. 

Galinis,   J.    W., 

Draftsman,     Penna.     System, 
311    Westinghouse    Ave., 

Wilmerding,    Pa. 

Gallagher,    T.     T.. 

Gane    Fore..    Penna.    System, 
4209   Dunkeld    St.. 

Pittsburgh,   Pa. 

Gallinger.     Geo.     A., 

Manager,     Pneumatic    Tool 
Sales,     Ingersoll-Rand     Co., 
11     Broadway, 

New  York,   X.   Y. 

Gammiere,    E.    J., 
Fore.    Core    Dept., 

Ft.  Pitt  Malleable  Iron  Co., 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Gardner,    Georsre    R., 

Rate    Clerk,    Pitts.    Coal    Co., 
1024    Oliver    Bldg., 

Pittsburgh,     Pa. 
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Gardner,     K.    C,  Gerg,    F.    E., 

Vice    Pres.,  Chief    Draftsman, 

Greenville    Steel    Car    Co.,  Pgh.    S.   &   N.    R.    R., 

Greenville,    Pa.  2    Erie   Ave., 

St.    Marys,    Pa. 

Garland,    W.     L.,  . 

V.     P.,     Safety     Car     Htg.     &  Germain,  P.,  Jr., 

Lt'rr.     Co.,  Pres't.    Germain    Cumber    Co.. 

1738   Commercial    Trust  Farmers    Bank    Bldg., 

Building,  Pittsburgh,   Pa. 
Philadelphia,  Pa. 

Gibson,  D.  W., 

Garratt,  Louis  W.,  SlTQPntA  f1"'    fv"    Express    Co., 

402    Darby    Ro  9(J9    Llbei^   Ave.. 

Upper    Darby    Branch,  Pittsburgh,    Pa. 

Philadelphia,     i'a  Gibson,     Corner    A., 

Serg't.    of    Police, 
Garritv,    1.    II..  Penna.    System, 

Div.    Fit.    Agt..  Box   68, 

B.   R.  &  P.  Ry.,  Roscoe,    Pa. 

315    Waba        B     ■:.. 

Pi:  i.    Pt.  Gibson,  Win.  S., 

Engr.,    M.    of   W., 
Uninn   R.   R.    Co., 
Gates,    H.    D.,  823    S.   Union   Ave., 

Service   Fncr  McKeesport,   Pa. 

The    Pilhod   Co., 

215    Washington    Ave.,  Gifford,    W.    E.. 

Dunkirk,  N.  Y.  367    Lincoln    Place, 

Brooklyn,    N.    Y. 

Geisler,  Jos.  J.,  Gilg,  Henry  F., 

Mech.    Engineer,  Sales   Manager, 

Ft.    Pitt    Mall.    Iron    Co.,  Pcnn    j     &   S.   Co., 

P.    O.    Box    1054,  1223    Island   Ave., 

Pittsburgh,    Pa.  x     s>   Pittsburgh,    Pa. 

„    ...             r-1         w  Gillespie,  John  M., 

Gellingcr,  Chas.  W  Vice-Prcs't,    Lockhart    Iron 

District   Sales    Mgr  &   g       ,   c 

Keller    Pneii     Tool    Co.,  Pittsburgh,    Pa. 
Iuil ton    Bldg., 

Pittsburgh,  Pa.             Gillespie,  Wm.  J., 

Rolling    Stock    Inspector, 

Gemeiner,    Wm.    J.,  P-   &,„L-    E-   R"   R-' 

Commercial    Agt.,  11-/    SarJes    S^    ,        „ 

D    L    &  W    R    R  McKees   Rocks,    Pa. 

428    Park' Bldg'  Gillies,  W.  F., 

1  ittsburgh,    .  a.  Pgh   Mgr ^  i ngersoIl-Rand  Co., 
706   Cham,   of    Com.    Bldg., 

Gentzel,  Harry  S.,  Pittsburgh,   Pa. 
Ass't.  R.  F.  of  E.,  P.  R.   R., 

209   Tenth   Ave.,  GlPson'    Samuel 

Juniata,    Pa.  Gang   bore.     Penna.   System, 

Pitcairn,    Pa. 
George,  M.  E., 

Car   Foreman,  Glass,  H.  M., 

Union    R.    R.    Co.,  Foreman,   P.  R.  R., 

Port   Perry,   Pa.  Driftwood,   Pa. 
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Glcason,  D.  T.,  Gorsuch,  C,  \\  .. 

Ass't.    Engineer,  Transportation    Asst., 

Standard   Steel   Spring  Co.,  B.   &  (J.   R.   K., 

1316   Fourth  Ave.,  312    B.   &   O.'  Depot, 

Coraopolis,   Pa.  Pittsburgh,  Pa. 

Glenn,    J.    H.,  Gould,   D    S 

R.  F.  of  E.,  P.  &  W.  Va.  Ry.,  Gang    Fore'.,    Pcnna.    System 

Wabash    Bldg.,  417   Penn    Ave          oystem- 

Pittsburgh,    Pa.  Rochester,    Pa. 

Glynn.  W.  C,  Gowland,    S.    F, 

Asst.    Freight    Traffic    Mgr.,  Asst.   Gen.   Storekeeper 

Penna.    R.    R.,  Penna.    System, 

812    Penna.    Station,  518    Penna.    Station 

Pittbsurgh,    Pa.  Pittsburgh,    Pa. 

Gobrecht,  John  C.  Graffious,  H.  D., 

lnsp'r..    Dep't.   of   Materials  Asst.    Train    Master 

&  Supplies,  U.   S.   Railroad  B.    &   (J.   R.   R.( 

Administration,  301 J^    Ringgold    St.. 

404    Boggs   Ave.,  McKeesport,   Pa 

Mt.    Washington, 

Pittsburgh,    Pa.  Graham,  Chas.  J., 

Vice   President, 
Goda,  P.  H.,  Graham   Bolt   &   Nut    Co 

Asst.    Gen.    Fore.,    P.    R.    R..  1317   West   Carson    St.," 

454    Second    St.,  Pittbsurgh,  'Pa. 

Pitcairn,    Pa. 

Graham,  Harry  C, 
Goggins,    T.   J..  President, 

Gang    Foreman,  Graham    Bolt    &    Nut    Co.. 

Penna.    System,  1608   State  Ave., 

3304  East   St.,  Coraopolis,  Pa. 

N.   S.,   Pittsburgh,   Pa.  r     ,  T    , 

Graham,    John    A 

Goho,    L.    G.,  Stg™  TE"§[-- 

Asst.    Fore.    Penna.    System,  '"    K"oll   St-> 

351    Second    St.,  -v    s-»   Pittsburgh,   Pa. 

Pitcairn,    Pa.  Grant,    John    \\\, 

r    ia   tt    i      .  u  Gang    Fore.,    Penna.    System 

Gold,  Egbert  H  435   pi  g  3        *• 

Pres.    vapor    Car    Htg.    Co..  x>      1  -r, 

Railway   Exchange    Bldg.,  Rochester    Pa. 

Chicago,    111.  Gray,    C.    B., 

M.    M.,    Penna.    System, 
Goldbach,    John    F.,  1155    Liberty    Ave., 

227    Ludington    Ave.,  Pittsburgh     Pa 

Buffalo.    X.    Y.  °    ' 

Gray,  Chas.  W., 

Gordon,    Tohn,  Secretary-Treasurer 

Gang.   Fore.,    Penna.   System,  Graham   Bolt   &    Nut   Co., 

P.    R.    R.    Shops,  131/ -19    W    Carson    Ave, 

Verona,    Pa.  Pittsburgh,   Pa. 

Gray,    G.    W., 

Gorman,  J.  C,  Engr.,  M.  of  \\" 

Supt..  McK.   Con.   R.   R.  Co.,  Penna.   System 

1200   Fremont   Ave.,  1120    Penna.  '  Station, 

McKeesport,    Pa.  Pittsburgh,   Pa 
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Gray,  Guy  M., 
S.   M.   P., 

B.   cS:   L.   E.   R.   R.   Co., 

Greenville,    Pa. 

Greenaway,  Richard  D., 
Glerk,   Union   R.    R-, 
1216   Glenn   Ave., 

Wilkinsburg,   Pa. 

Greene,  W.  F., 

Asst.   Engr.,  M.  of  W., 
Penna.    System, 

320   Penna.   Station, 

Pittsburgh,   Pa. 

Grewe,   H.   F., 

M.  M.,  P.  &  W.  Va.  Ry., 
1531    Goodyear    Ave., 

Akron,    Ohio 

Grieve,  Robert  E., 
Asst     Psgr.   Train    Master, 
P.  R.  R., 

1125    Rebecca   Ave., 

Wilkinsburg,    Pa. 

Griffin,  John  J., 

Shipping   Clerk,   Am.   Fdry 
&   Construction    Co., 
4700   Second   Ave., 

Pittsburgh,   Pa. 

Grimm,    H.    M., 

Superv'r.,    Pitts.   Term  1., 
Penna.  System, 

Dravowsburg,    Pa. 

Grimshaw,  F.  G., 
S.   M.   P.,   Penna.  System, 
"   500   Penna.    Station, 

Pittsburgh,   Pa. 

Grooms,  J.  C, 

Real  Estate  and  Claim  Agent, 
P.   &  L.   E.    R.   R.   Co., 
General   Office, 

Pittsburgh,    Pa. 

Gross,  Chas., 

Fore.,   Penna.   Lines   West, 
1314  Liverpool  St., 

N.    S.,    Pittsburgh,   Pa. 


Grove,  Paul  L., 

Sup't.,   Penna.    R.    R.    Co., 
New    York    Div., 
26    Exchange    Place, 

Jersey  City,  N.  J. 

Guay,  J.   W. 

Sales  Eng'r.,  Fort  Pitt 
Steel    Casting   Co., 

McKeesport,    Pa. 

Guy,  W.  S., 

Ass't   Traf.   Mgr.,    Carnegie 
Steel  Co., 

812    Carnegie    Bldg., 

Pittsburgh,    Pa. 

Gwaltney,    R.    H., 

Manager,    Eastern   Sales, 
The  T.   H.   Symington   Co., 
233    Broadway, 

New   York,    N.   Y. 

Gwinn,   Leven  J., 
Engr.    Dept., 
W.  A.   B.   Co. 
5759    Howe    St., 
East   Liberty, 

Pittsburgh,    Pa. 

Haas,    J.    W., 

Fore.    Labor    Dept., 

Ft.   Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Haas,    John    G., 

Asst.    E.    H.    Fore., 
Penna.    System, 
430   Fisk   St., 

Pittsburgh,    Pa. 

Hagy,    Carl    F., 

Gang  Fore.,   Penna.  System, 
578    Chester   Ave., 

N.  S.,  Pittsburgh,  Pa. 

Haines,   W.    L.    R., 
Ass't.    Engineer, 
Penna.   System, 

1126  Penna.  Station, 

Pittsburgh,    Pa. 


Gross,   James    A., 
Y.    M.,   Penna.   System, 
139     Emma     St., 

Greensburg,    Pa. 


Hair  ,H.  J.. 

4    Rose    Lawn    Terrace, 
Oakland   Station, 

Pittsburgh,   Pa. 
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Hale,  Chas.   E., 
Salesman, 

Baldwin   Loco.  Works, 
375    L'nion    Arcade, 

Pittsburgh,   Pa. 

Hall,  C.  \Y., 

Foreman,    Penna.    System, 
Ft.    Wayne   Shops, 

X.  S.,  Pittsburgh,  Pa. 

Hall.  D.  D., 

Engr.,  B.,  R.   &  P.  R.  R., 
5    Olive    Ave., 

Dubois,    Pa. 

Hall,   T.   A.,  Jr., 

Dist.    Mgr.,   A.    M.    Bvers   Co., 
412   Union    Bank    B'ldg., 

Pittsburgh,    Pa. 

Hambrock,  O.   F., 

Asst.  Eng.   House  Foreman, 
Penna.   System, 

2818  So.   Clinton  St., 

Ft.   Wayne,  Ind. 

Hammill,  B.  S., 

B.    S.    Hammill    Co., 
11   Crafton  Ave., 

Crafton,   Pa. 

Hammond,   H.  S., 
Sales    Engr., 
Pressed   Steel    Car    Co., 
55    Broad    St., 

New  York.  X.  Y. 

Hansen,  J.   M., 
President, 
Standard   Steel   Car  Co., 
1120  Frick   Bldg., 

Pittsburgh,    Pa. 

Hansen,    Wm.    C, 

Sales   Engr.,   A.    Stucki    Co., 
419  Oliver  Bldg., 

Pittsburgh,   Pa. 

Harding,    Sherman    A.. 
Sales    Mgr..    Consolidated 
Mach.    Tool    Co., 
1915    Oliver   Bldg., 

Pittsburgh,     Pa. 

Hardman.  Win.  M., 

Stockman,    Penna.    System, 
539   Jeannette    St.. 

Wilkinsburg,    Pa. 


Harger,  E.  S., 

Fore.,_  P.   &  L.  E.   R.  R.. 
1115  Second  Ave., 

Coraopolis,    Pa. 

Harger,    M.    L., 

Gen.    Car    Fore., 
P.   &  L.   E.   R.    R., 

Newell,    Pa. 

Harkness,    W,    S., 

Foreman,    Penna.    System, 
511    Second    St., 

Pitcairn,    Pa. 

Harnev,    Ed.    L., 

T.    M.,   P.    C.    &    Y.    Ky., 
Gre\-don    Ave., 

McKees   Rocks,    Pa. 

Harper.   A.   M., 
Mgr.  of  Sales, 

Carnegie    Steel    Co., 
Carnegie   Bldg., 

Pittsburgh.   Pa. 

Harper,    Frank    C, 

Editor,  The   Pittsburgh   Press 
Pittsburgh,    Pa. 

Harris,   C.   A.. 

Gen.     Storekeeper, 
Pgh.   Railways   Co., 
Homewood    Station, 

Pittsburgh,    Pa. 

Harris.   D.   C. 

Clerk,    Penna.    System, 
3216   Lecky   Ave.. 

Pittsburgh.   Pa. 

Harris,    Geo.    F., 
Chief  Car  Dis't, 
B.,  R.  &  P.   R.   R., 

Dubois,    Pa. 

Harris,   J.   P.. 

C.  C,  to   Division   Engineer, 
B.   &  O.   R.   R.   Co., 

Wellington   Apartments, 
Mt.    Washington, 

Pittsburgh,   Pa. 

Harris,    R.    C. 

Gen.    Storekeeper. 
Penna.    System, 

517    Penna.    Station, 

Pittsburgh,   Pa. 
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Harsh,   H.   H., 
Div.   Engineer, 

B.    &   O.    R.    R.    Co., 

401    Water   St., 

Pittsburgh,    Pa. 

Harshberger,    W.    J., 

Asst.    lore.,    Penna.    System, 
528  Sixth   St., 

Pitcairn,    Pa. 

Harter,  Arnold, 
Ass't.  Fore.,  W.  A.  B.  Co., 
Tonnelueka    Club, 

Wilmerding,    Pa. 

Hartley,  John  G., 

Div.   Eng'r.,   Penna.   System, 
1338    Wightman    St., 

Pittsburgh,    Pa. 

Hartshorn,    E.    F., 

Gang  Fore.,  Penn.  System, 
7607    Susquehanna   St., 

Pittsburgh,   Pa. 

Hart suiT,    O.    J.    H., 
Gen.   Supt.,   Carnegie   Stl.  Co., 
Edgar    Thompson    Works, 
Braddock,    Pa. 

Haskin,  H.  L., 

Assistant   Manager, 

Ft.  Pitt   Spring  &  Mfg.   Co., 
806  Frank  St., 

McKees   Rocks,   Pa. 

Hauser,  W.   M., 
Accountant, 
The  Delaware  &  Hudson  Cg., 
Room  732, 

No.   32    Nassau    St., 

New   York,   N.    Y. 

Hayes,  George  W., 
Air   Brake   Foreman, 
P.   cS:  L.   E.   R.   R., 
1225    \  ancc    .\\  e., 

Coraopolis,    Pa. 

Ha\  es,  J.  Leo, 
Roadmastcr,   P.   C.   &   Y.    Rv 

2' )i i   Mary  St., 

Carnegie,   Pa. 

Hayes,   R.   F., 

Gen.    Sales    Mgr., 
The   Curtain   Supply  Co., 
350     W.     Ontario     St., 

Chicago,    111. 


Hayes,  Scott   R., 

Assistant   to    President, 
X.    V.    Air    Brake    Co., 
165   Broadway, 

New    York,    X.    Y. 

Haynes,  J.  E., 

Standard    Steel    Spring    Co., 
LI  -,/     Ridge    Ave, 

Coraopolis,     Pa. 

Hayv      d,        irlton, 
Production     Checker, 
em, 
744    i  .    t   End  Ave., 

Pittsburgh,    Pa. 

.    M., 
i        k,   1'.   &   L.   E.   R.   R., 
0    Garfield    Ave., 

X.    S.,    Pittsburgh,    Pa. 

Heckmon,   C.   J., 
Draftsman, 

Spang,    Chalfant    Co., 
129  Sixth  St., 

Sharpsburg,   Pa. 

Heiglcv,    R.    M., 
A   st.    R.    F.    of    E., 
1  t  una.   System, 

Bracburn,    Pi;. 

Heinaner,   L.   E., 

Gang    Foreman    Car   Dept, 
P.   &   L.   E.   R.   R.. 
McCay  Road, 

McKees   Rocks,   Pa. 

Heinlcin,    Geo.    J., 
Asst.   Fore.,   Penna.  System, 
335   Republic   St., 

Pittsburgh,    Pa 

Hench,  Norman  M., 

Engr.    Track    Appliances. 
Carnegie   Steel   Co., 
313    Carnegie    Bldg., 

Pittsburgh,   Pa. 

Henderson.    Laurence,    Sr., 
Henderson   &  Co., 
604    Henderson   St., 

X.    S.,   Pittsburgh,   Pa. 

Henderson,    Nicholas,    Jr., 
Gam?    Fore.     Penna.    System, 
2690   Woodstock    Ave.. 

Swissvale,    Pa. 
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I  [enry,  C.   L., 

Ass't.   M.    M..    Penna.    System, 
Allegheny    Shops, 

N.  S.,  Pittsburgh,  Pa. 

I I  enry,  John  K., 

Salesman,   Laughlin-Barney 
Mach'y.    Co., 

481    Union    Arcade, 

Pittsburgh,   Pa. 

Herlihy,  J.J., 

Div.    Master    Mechanic, 
B.    &    O.    R.    R.    Co., 

Parkersburg,    W.   Va. 

Hcrron,   B.   J., 
Sales.,    Independent    Pneu. 
Tool    Co., 

718  Bessemer    Bldg., 

Pittsburgh,   Pa. 

Herron,    Guy    C, 

C.    C.    to    Supt.    Teleg., 
P.   &   L.    E.    R.    R., 

64  Terminal   Annex  Bldg., 
Pittsburgh,   Pa. 

Hershey,    Quincy    W., 

Rep.    Heavy   Tractor   Dept., 
W.    E.    &   M.    Co., 

1701    Union    Bank    Bldg., 
Pittsburgh,   Pa. 

Hettler,  R.  C. 
Penna.    Lines, 

1722    Brighton    Road, 

N.   S.,    Pittsburgh,    Pa. 

Hewlett,  H.  D., 

Asst.    Genl.    Foreman, 
P.   &   L.   E.    R.    R., 
c-o   M.    C.    B.   Office, 

McRees   Rocks,    Pa. 

Hildenbrand.   L.   B., 
Asst.  G.  C.  R,  P.  & 
W.   Va     Ry.. 
2141  Chaplain   St., 

Wheeling,    W.    Va. 

Hill,   Clarence, 
Gen.    Div.   Acct., 
Penna.    System, 

317   Penna.   Station, 

Pittsburgh,    Pa. 

Hill,  G.  B., 

Vice    Prest.-Treas.,    Double- 
day-Hill    Electric    Co., 

719  Liberty   Ave., 

Pittsburgh,   Pa. 


Hill,  1.  F„ 

S.   M.   P.   &   C, 

W.   &   L.    E.    R.    R., 

Brewster,   Ohio 

Hindman,  S.  M., 
Schaefer    Equipment    Co., 

Oliver     Bid:-;., 

Pittsburgh,   Pa. 

Hipps,   Harry   G., 

Clerk.    Penna.    System, 
2222    Milligan    Ave., 

Swissvale,   Pa. 

Hoen,  G.  L., 

Superintendent, 

National    Car   Wheel    Co., 
4134   Murray   Ave., 

Pittsburgh,   Pa. 

Hoffman,  Chas.  T., 

E.    H.    Fore.,    P.    R.    R., 

Conway,    Pa. 

Hoffstot,  H.  P., 
Vice    President, 

Pressed  Steel   Car  Co., 
Farmers    Bank    Bldg., 

Pittsburgh,   Pa. 

Hoffstot,  John  G.^ 

Lincoln    Gas    Coal    Co., 
Farmers   Bank    Bldg., 

Pittsburgh,   Pa. 

Holbrook,  W.  H., 
R.    F.   of   Engs., 

P.    C.   C.   &  St.   L.   Ry., 
3273  Ashlyn   St., 

Pittsburgh,   Pa. 

Holmes,    E.   H., 
Investigator, 

Ft.   Pitt  Malleable  Tron   Co., 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Holt,    Arthur    E., 

Gang   Fore.,   Penna.   System, 
1717    Crestline    St., 

Wilkinsburg,    Pa. 

Hood,  D.  G., 

General    Agent, 

P.    &   L.    E.    R.    R.    Co., 

Pittsburgh,   Pa. 
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Hooq,   J.    M., 

Chemist,   Ft.   Pitt   Malleable 
Iron    Co., 

P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Hopkins,  H.  V., 
Train    Master, 

B.  &  L.  E.   R.   R., 
Bessemer    Bldg., 

Greenville,   Pa. 

Horan,   John    A., 

Gang    Fore.,     Penna.     System, 
Pitcairn    Car    Shops, 

Pitcairn,    Pa. 

Hord.  Peyton  R., 

Pgh.    Mgr.,   American 
Engineering    Co., 
419  Oliver  Bldg., 

Pittsburgh,   Pa. 

Hornbeck,  W.  E., 
Foreman,    P.    R.    R., 
Sylvan    St., 

Verona,    Pa. 

Hostettler,  L.  W., 

Supt.   Stamping   Dept., 
Allegheny    Steel    Co., 

Brackenridge,    Pa. 

Housman,  Walter  E., 
Asst.  M.  E., 

H.    C.    Frick    Coke    Co., 

Scottdale,   Pa. 

Howat,  C.  W., 

Sales    Manager,    The     Canton 
Steel    Foundry    Co., 

Sharpsburg,    Pa. 

Howe,   Chester  A., 
Purch.    Agent, 
P.    &    W.    Va.    Ry., 
405    Wabash    Bldg., 

Pittsburgh,    Pa. 

Howe,  David  M., 
Railway    Supplies, 

207   Sandusky   St..   X.   S., 

Pittsburgh,   Pa. 


Uuber,  H.  G., 
Asst.    Engr.    M.    P.,    P.    R.    R., 
204   Pennsylvania   Station 

Pittsburgh,   Pa. 

Huchel,  Wm.  J., 

Foreman    Carpenters, 
Pressed   Steel    Car   Co., 
11    Street,    West    Park, 

McKees   Rocks,    Pa. 

Hudson,  Wm.  I... 

Road   Foreman   Engines, 
P.   R.   R.   Co.. 

Room  323    Penna.   Sta., 

Pittsburgh,    Pa. 

Huff,    Geo.    F.,    Jr., 

M.    P.    Inspr.,   Penna.    System, 
6040   Bryant   St., 

Pittsburgh,   Pa. 

Hughes,  Jos.  T., 

Assistant    Manager, 

H.    M.    Myers    Shovel    Co., 
Beaver   Falls,   Pa. 

Humphrey,  A.  L., 
President, 

Westinghouse  Air  Brake  Co. 
Wilmerding,    Pa. 

Hunter.    H.    H., 
Dispatcher, 

I'.    C.    &    V.    Ry., 

McKees    Rocks,    Pa. 

Hunter,  H.  S., 
President, 

Hunter    Saw    &    Mach.    Co., 
57th    and    Butler   Sts., 

Pittsburgh,    Pa. 

Hussong,  Albert  C ., 

Asst.    G.    F.    Pass.    Car    Inspr., 
P.    R.    R.    Co.. 

232  Chadwick  St., 

Sewickley,    Pa. 

Hyndman,  F.  T., 

3115   Lincoln   Blvd., 

Cleveland,    Ohio 


Howe,    W.    C, 

Asst.    to   V.    P.    &   G.    M., 
Pressed    Steel    Car   Co., 
81    Xo.    Harrison    Ave. 
Bellevue, 


Pa. 


Hyndman,  H.  R., 

Asst.  Gen.  Frt.  &  Pass.  Agt., 
Washington   Run  R.   R.   Co., 
2211  First  Xat.  Bk.  Bldg., 
Pittsburgh,   Pa. 
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I  I  \  milium,  \.  P., 

Genl.    Freight  &   Pass.   Agent, 

Washington   Run   R.    R.  ( O., 

221]  First  Nat.  Bk.  Bldg., 

Pittsburgh,   Pa. 

Ingraham,    Langley, 

ben.   Sales   Mgr.,   Rwy.    Dept., 
The    Lowe    Bros.    Co. 

I  >ayton,    Oliio. 

Inks,  S.  W., 

General  Foreman. 
P.   &    L.    E.    R.    R., 
Box  253, 

Dawson,   Pa. 

Jackson,    F.    E., 
^.sst,    to    Treas., 
Penna.    System, 
425    Penna.    Station, 

Pittsburgh,  Pa. 

Jacobs,   M.    H., 

Asst.    Genl.    Frt.   Agent, 
Western    Maryland    Ry., 
317    Wabash     Bldg., 

Pittsburgh,    Pa. 

Jefferson,  E.  Z., 

Mgr.,   Hewitt    Rubber   Co., 
2115  Farmers  Bank  Bldg., 

Pittsburgh,    Pa.' 

Jeffries,  Harry  B., 

Frt.  Agt,  B.  &  O.  R.   R.  Co., 
Washington,  Pa. 

Jenkins,    R.    H., 

Rep.,    Nathan    Ml'g      Co., 
21    E.   40th    St.. 

New   York    City 

Jenny,    G.    W., 

Gang    Fore.,    Penna.    System, 
1152  Brownsville  Road, 

Carrick.,   Pitts.,   Pa. 

Johnson,   A.   B., 

1480    Fairlawn    Ave., 

Dormont,    Pittsburgh,    Pa. 

Johnson.    B.    S., 

Sales    Engr.,    W.    H.    Miner, 
667    Rookery, 

Chicago,    111. 


Johnson,    E.    A., 

Gem  ral    Sales'   Manager 
Duff  Mfg.  Co.,  ' 

!  We., 

N.   S.,   PittsHrgh,    Pa. 

Johnson,   I.   S., 

Resident,    Material    Inspector 
Penna.  System, 

Room  (,0.5-1013   Penn  Ave. 
Pittsburgh,   Pa. 

Johnson,   J.    R, 
Engineer, 

Pittsburgh   Plate  Glass  Co. 
618   Orchard   Ave., 

Bellevue,   Pa. 

Johnson,   Win.   M., 
Superintendent 

B.   &  L.   E.    R.    R.; 

Greenville,  Pa. 

Johnston,   J.    Q, 
Yard   Master, 

Union  R.  R.  Co., 

N.    Bessemer,    Pa. 

Johnston,     W.    A., 

Gang    Fore.,    Penna.   System,' 
449    Eleanor    St., 

Pitcairn,    Pa. 

Jones,   David   J., 

M.   M.,   McK.   Connect.   R    R 
1010  Patterson   Ave., 

McKeesport,   Pa. 

Jones,    Ernest   A 

Clerk,   P.   &   L.   E.   R.   R., 
334  Columbia  Ave., 

West    View,    Pitts.,    Pa. 

Jones,   John    H., 

Gang   Fore.,   Penna.   System, 
308   Carver  St., 

Pittsburgh,    Pa. 

Jones,   L.   B., 

Master   Mechanic   P.   R.   R., 

Harrisburg,    Pa 

Jones,   R.  J., 
Manager, 
Tube   &   Pipe  Supply  Co., 
230  Fifth  Ave., 

Pittsburgh,   Pa 
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Jones,  V.  J., 

Chicago  Pneumatic  Tool  Co., 
10-12   Wood    St., 

Pittsburgh,    Pa. 

Jordan,   J.    M., 
Mech.    Expert, 

Loco.    Stoker   Co., 

202   So.   Jefferson    St., 

Punxsutawney,    Pa. 

Jungbluth,  A., 
Steam    Engr., 
E.  E.  Savings  &  Trust  Co., 
6202  St.  Marie  St., 

E.  E.,  Pittsburgh,  Pa. 

Kaiser,  Robert, 

Foreman,   P.   R.   R.   Co., 
157    Reiter    St., 

E.  E.,  Pittsburgh,  Pa. 

Karnes,  W.  T., 
General    Foreman, 
P.   &   L.  E.   R.   R-, 
330  Ohio   Ave., 

Glassport,   Pa 

Kasnitz,  J.   J., 

C.    C.   to    Div.    Engr., 
Penna.    System 
5715    Rural    St., 

Pittsburgh,   Pa. 

Kaup,    Harry    E.. 
Gen.     Supt., 

Pressed    Steel   Car   Co., 

McKees   Rocks,    Pa. 

Kavanagh,    D., 

Storekeeper,    Union    R.    R., 
Highland  &  Fairview     Aves., 
Turtle    Creek,    Pa. 

Kearney,    J.    W., 

Snpt.,    Canton    Car   Co., 

Canton,    Ohio 

Keenen,  J.  W., 

Train    Master,    P.    R.    R-. 

South    Fork,    Pa. 

Keenoy,    R.    P., 

Supt.,    Trans.,    American 
Steel   and   Wire    Co., 

15th    St.   and   Penn   Ave., 
Pittsburgh,    Pa. 


Kegel,    R.    C, 

Special    Agt.,    Penna.    System. 
Eastwood    Road, 

Wilkinsburg,     Pa. 

Keiser,  John, 

Passenger  Trainmaster, 
Penna.    R.    R., 
425   Center   St., 

Wilkinsburg,    Pa. 

Kelin,    H.    S., 

Draftsman,   Union   R.   R.    Co., 
602    Chautauqua    St., 

Pittsburgh,    Pa. 

Keller,   D.   P., 

Insp'r.   Transp'n., 
P.   &   W.   Va.   Ry., 
524   Forest    Ave., 

Carnegie,    Pa. 

Keller,   W.    H., 
President, 

W.    H.    Keller,    Inc., 
Fulton  St., 

Grand   Haven,   Mich 

Kelley,   Henry  D., 
District   Manager, 

Metal    &   Thermit   Corp., 
801    Hillsboro  St., 
Corliss     Station, 

Pittsburgh,    Pa. 

Kelley,  J.   B., 

President    &   Manager, 
Monongahela    House, 

Pittsburgh,    Pa. 

Kelly,    Harry    S., 

Fore.    Pattern   Vault, 

Ft.  Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Kelly,   H.   B., 

Gen.    R.    F.    of   E., 
P.    &    L.    E.    R.    R., 
821    Davis   Ave., 

McKees   Rocks,   Pa. 

Kelly,   J.    P., 
Asst.    T.    M., 
P.   &  L.   E.   R.   R., 
46  N.  Truesdale  Ave., 

Youngstown,    O. 
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Kelly,  J.  W., 

Boiler   Tube    Expert, 
National     Tube     Co., 
SIS    X.    Grove   Ave, 

Oak    Park,    111. 

Kelly,    Leo   J., 
Superintendent, 

Ft.   Pitt   Mall.   Iron   Co., 
P.   O.   Box    1054, 

Pittsburgh,   Pa. 

Kempf,   G.   P., 
Mech.    Supt.,    P.  &  W.  Va.  Ry. 

231    Princeton    Ave.. 

Crafton    Sta.,   Pitts.,    Pa. 

Kennedy,    Julian, 

Consulting    Engineer, 
Bessemer   Bldg., 

Pittsburgh,   Pa. 

Kendie.   T.   C. 
Asst:  t.  M..  B.  &  L.   E.  R.R. 
Xo.    Bessemer,    Pa. 

Keppel,    H.   H.. 

Div.    Acct.,    Penna.    System, 
216  Penna.   Station. 

Pittsburgh.   Pa. 

Kerbv,  Frederick, 
B.   &  O.   R.   R., 

Cumberland,   Md. 

Khuen,   Richard, 

Gen'l.    Mgr.    Erection, 
American    Bridge    Co.. 
Frick  Building, 

Pittsburgh,    Pa. 

Kinch,   L.    E., 

Sup'r.   Signals,   P.    R.   R., 
807  Mellon   St., 

E.  E.,  Pittsburgh,  Pa. 

Kindle,  W.  F., 

Insp'r.    Carnegie   Steel   Co., 
1140  Woodward   Ave.. 

McKees   Rocks,   Pa. 

King,   C.   F.,   Jr., 
Asst   Fore., 

Penna.   System, 

Box    19,    Penna.    Station. 
Pittsburgh,    Pa. 


King,  J.   \\ ".,  Jr., 
C.  C.  to  Traffic   Mgr., 

Pittsburgh   Coal   Co., 
1024  Oliver   Bldg., 

Pittsburgh,    Pa. 

Kinter,   D.   PI  , 

Gen'l.    Foreman,    Car.    Dept.. 
Monongahela   R.   R.   J~>., 

Brownsville,    Pa. 

Kirkpatrick,   H.   F., 
Chief    Clerk, 

Union   Steel   Castings   Co., 
62nd   and    Butler   Sts., 

Pittsburgh,    Pa. 

Kleber,  P.   C, 

Boiler    Inspector, 
P.   &   L.   E.    R.    R., 
831    Frank   St., 

McKees    Rocks.    Pa. 

Klee,   W.    B., 
President, 

Damascus   Bronze   Co., 
928  South  Ave., 

Pittsburgh,    Pa. 

Kleine,   R.    L., 
Asst.   Chief  M.   P.. 
Penna.   System, 

Room   125   Broad  St.   Sta., 
Philadelphia,    Pa. 

Kleinhans,   H., 

Gen.   Mgr.   H.   Kleinhans   Co., 
532  Union   Arcade, 

Pittsburgh,    Pa. 

Klingelhofer,    C.    T., 

Traffic   Supt.,  American   Fdry. 

and    Construction    Co., 

2d  Ave.   &   Longworth  St., 
Pittsburgh,    Pa. 

Knapp,  A.    D., 
Vice    President, 

Xicola   Lumber  Co., 

1410  Farmers    Bk.    Bldg., 
Pittsburgh,    Pa. 

Knox,   Wm.   J., 

Mechanical    Engineer) 
B.   R.   &   P    RV.   Co., 

DuBois,    Pa. 

Koch,    Felix, 

Mechanical    Engr., 

Pressed  Steel   Car   Co.. 

Pittsburgh,    Pa. 
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Koch,   John   J.,  Ladd,  Geo    T 

Rrt    Trii"    Mer  Oeo.    1.   Ladd  Co., 

Penna    System,  1606   First   Xat'l.    Bk.    Bldg., 

810   Penna.   Station,  Pittsburgh,   Pa. 

Pittsburgh,   Pa. 

Laird,    E.    C, 
Kochlinger,   C.  W.   H.,  Pres     &    Mng.    Editor, 

Mechanical    Inspector,  R"i  road     Herald 

Penna.    System,  31o    E.    Fifth   St., 

323  So.  Wells  St.,  Atlanta,    Ga. 

Room    503,  . 

Chicago,   111.  Laird,    Geo.    R., 

Clerk,    Penna.     System, 
.  .     u     T  140  Meadow   St., 

Kohl,   H„L,  Pittsburgh,   Pa. 

Gen.    roreman   lass,   ^ars, 

P.  &  L.  E.  R.  R.,  ,  .  „ 

1in/  ^    Q„^i   Qt  Lake,  it    ll., 

II 06   lweed  bt.,  . 

Pittsburgh,   Pa.  D  an,    Lngr  g.    Dept., 

Pressed    Steel   Car    Co., 

„   ,  tti         i~0^  McKees    Rocks,    Pa. 

Kohute,   Hilary  Geo., 

Clerk,   Union    R.    R.,  ,        ,      ,,r    T 

East   Pittsburgh,  Pa.  Lamb    W    J 

Chief   Stock   Record   Clerk, 

KrA  ',     T      r'sv.tnn  McKees    Rocks,    Pa. 

Clerk,    Penna.    system, 

211     Linden    Ave.,  T        ,  ...         ~ 

Sharpsburg,    Pa.  Lambert    Wm.    D., 

Gen  1.    Agt., 
t     T^  .v  Green   Bay  &  Western  R.  R. 

KrAmC£'  i    u      FR    R  3U    Fitiimons   Bldg., 

Clf£'in  '£"  Pittsburgh    Pa. 

166  Ulysses   St.,  &   ' 

Mt.    Washington, 

Pittsburgh,   Pa.  Lanahan,    brank  J., 

°    '  President,    Fort    Pitt 

TT  a  Mall.   Iron   Co., 

Kranse,  Harry  A  Q  QS4 

Gang    bore.,    Penna.    b>stem,  pitt.hl,r„i.     Pa 

160  Race   St.,  ^  Pittsburgh,    Pa. 

Swissvale,    Pa. 

Lanahan,  J.   S., 

,_  t-     c  Vice-President,    Fort    Pitt 

Krepps,  T.   S.,  Ma]]     IrQn   c 

Engineman,    P.    K.    K.    Co.,  > 

2114  Eccles  St.,  F-   °-   Bo*j!£\       ,      p 

Pittsburgh,   Pa.  Pittsburgh,   Pa. 

Kroskc,  J.   F.,  Landgraf,    F.    K., 

Salesman.   Ingersoll   Rand  Go.,  General   Supt., 

706   Chamber   of   Commerce  Flannery   Bolt   Co., 

Bldg.,  60    Hawthorne    Ave., 

Pittsburgh,    Pa.  Crafton,    Pa 

Kummer,  Jos.  H.,  Landis,    W.    C, 

Sup't.  of  Orders,  Tool  &  Engr'g.   Design  Dept. 

Fort' Pitt  Mall.   Iron   Co.,  Westinghouse   Air    Brake 

209  Greydon   Ave.  Company, 

McKees   Rocks,   Fa.  "W'ilmerding,     Pa. 

Lackner,    R.    A., 

\T     P     Neely   Nut  &  Bolt  Co.,  Lane,    T.    W., 

?6   So    22nd   St.,  Engr.  Acct.,  P.  &  L.  E.  R.  R. 

Pittsburgh,     Pa.  Pittsburg,    Pa. 
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Lang,   W.   C, 

General    Car    Inspector, 
P.    &    L.    E.    R.    R.. 

McKees    Rock-,    Ta. 

Langbein,    Pau), 

Clerk,    P.   &   L.    E.    R.   R.. 
232   North   Main   St., 

Sharpsburg,    Pa. 

Langhorst,  C.  W., 

E.    H.    Fore.,    Penna.    System, 
P.    F.    W.    &    C.    Shops, 

X.   S.,  Pittsburgh,   Pa. 

Lanning,   C.   S., 
Manager, 
J.    Frank   Lanning   &   Co., 
327   First   Ave., 

Pittsburgh,    Pa. 

Lanning,   J.    F., 
President, 

J.    Frank    Lanning   &   Co., 
327  First  Ave., 

Pittsburgh,    Pa. 

Lascelles,   \\m., 
Pass'r.    Brakenian, 
P.   &  L.   E.  R.   R., 

1517   Water  St., 

So.   Brownsville,   Pa. 

Lauderbaugh,    H.    B., 

Pitts.    Testing    Laboratory-, 
7th  St.  &  Bedford  Ave., 

Pittsburgh,  Pa. 

Laughlin,    C.    W., 

President,    Laughlin-Barney 
Mach'y.   Co., 
Wabash  Bldg.. 

Pittsburgh,    Pa. 

Laughlin,  Wm.  H., 

Shop    Insp'r.,    P.    R.    R., 
222    Emerson    St., 

E.  E.,  Pittsburgh,  Pa. 

Laughner.   Carl   L., 

Gen'l.   Foreman,   P.   S.   C.  Co., 
1009  James  St., 

X.  S.,  Pittsburgh,  Pa. 

Laurent,   George   F., 
Ass't.    Sup't., 

Ft.    Pitt   Mall.    Iron    Co., 
P.   O.   Box   1054, 

Pittsburgh,    Pa. 


Laurent,   Jos.    A., 

Fore.     Finishing    Dipt., 
Fort    I'itt    Mall.    Iron    Co., 
1111    Chmrch    Ave., 

McKees    Rocks,   Pa. 

Lawler,  Joseph    A., 
Ass't.  Sup't.  Trans., 
Carnegie   Steel   Co., 
208  Hawkins  Ave., 

Braddock,   Pa 

Lawson,  A.    F., 
Foreman    Painter, 
P.   &  L.   E.  R.   R., 
Box    91, 

Groveton,    Pa. 

Lawson,   Chas., 

Supt.    Mech.    Dept, 
So.   African    Rwy., 

Railway  Hdq.   Building, 
Johannesburg,    So.    Africa. 

Laylin,   M.   Ft., 

Road    Foreman    Engines, 
W.  &  L.   E.   R.   R., 

2414  S.   Erie   St., 

Massillon,    Ohio 

Leach,    C.    C, 

Fore.    Car    Insp'rs., 
Penna.    Svstem, 
408    Grant    St., 

South    Fork,    Pa. 

Lee,    L.   A.. 

Supt.  Teleg.,  P.  &  L.  E.  R.R.. 
64   Terminal    Annex    Bldg., 
Pittsburgh,   Pa. 

Leet,  C.  S., 
Land   Agent, 

B.  &  L.    E.   R.   R., 
Union    Arcade, 

Pittsburgh,   Pa. 

Lehman,  Henry  C, 

Engineer,   P.'  &   L.   E.   R.    R., 
933   Vermont   Ave., 

Glassport,    Pa. 

Lehr,  Harry  \\  ., 

Genl.    Fore.   Pass's.   Car   Insp., 
P    R    R     Co 

6832    McPh'crson     Blvd.. 

Pittsburgh,   Pa. 
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Lcnhart.   L.   A., 

V.    P.    &    Gen.    Manager, 
Youngstown   Steel   Car   Co., 
Xiles,    Ohio 

Lent,  John  F., 

Pres't.,    Lent    Traffic    Co., 
Chamber   of   Com    Bldg., 

Pittsburgh,   Pa. 

Leonard,  D.  E., 
Salesman, 

General    Equipment    Co., 
3200    Brunot    Ave.. 

Pittsburgh,   Pa. 

Lewis,    Jav    M., 

Eng'r.,   P.    &   L.    E.   R.   R., 
270   Hallock   St.. 

Jamestown,   N.  Y. 

Lewis,    Malcolm    F., 

Asst.    C.    C,    Penna.    System, 
818   Laschall    St., 

Pittsburgh,   Pa. 

Libengood.    E.    H., 

Gang.   Fore.,   Penna.   System, 
2311    Strachan    St., 

Dormont,    Pitts.,    Pa. 

Lichtenfels,    Philip    EL, 

Foreman,    Penna.    Svstem, 
414    Third    St., 

Pitcairn,    Pa. 

Lightell.    S.    M., 

Asst.    Boiler   Fore.,    Penna. 
System, 

11    Center   Ave., 
Ingram,    Crafton    Sta.,    Pa. 

Lincoln,  L.  P., 

Supt.,    Structural    Dept., 

Carnegie  Steel   Co., 

725   Tenth   Ave., 

Munhall,   Pa. 

Lindabl,  A.  M.. 

A.    Y.    M.,   Union    R.    R., 
1320    Laketon    Road, 

Wilkinsburg,     Pa. 

Lindsay,  Rev.  S.  McC, 
55    Hauscom   Place, 

Brooklyn,    X.    Y. 

Lingle,    L.    E., 

Gang   Fore.,   Penna.    System, 
926    Lincoln    Ave., 

Pittsburgh.    Pa. 


Little,    T.    D., 

Gang  Fore.,  Pesna.   System, 
c    o    Wm,    Parker,    Tr., 
Asst.    M.    M.,    Penna. 

System, 
Canton   Shops,    Canton,    O. 

Livingston,    Edmund    M., 
Production   Checker, 
Penna.   System, 

Pitcairn,    Pa. 

Lobez,  P.  L., 

Desinging   Engr., 
YVestinghouse  Air  Brake  Co., 
418    Swissvare    Ave., 

Wilkinsburg,    Pa. 

Lockwood,  B.  D., 
Gen.    Mgr., 

Standard   Tank    Car   Co., 

Sharon.    Pa. 

Logan,    Francis    M., 
Chf.    Smoke    Ins'p., 
Penna.    System, 
4815   Liberty  Ave., 

Pittsburgh,   Pa 

Lohr,    Allen    W., 
Experm'l    Tester, 
W.   A.    B.    Co., 
Tonnaleuka    Club, 

Wilmerding,    Pa. 

Long,  Chas.  R.,  Jr., 

Prest.,   Chas.    R.   Long   &   Co., 
622-630  East  Main  St., 

Louisville,   Ky. 

Long,  Edw., 
A.  R.   F.  ol   E.,  P.  R.   R.   Co., 
521    X*.    Maple   Ave., 

Greensburg,  Pa. 

Long,  H.  P., 

Assistant    Car    Foreman, 
B.    &  O.   R.    R.    Co., 

217   X.    Elizabeth    St., 
Hazelwood,    Pittsburgh,    Pa. 

Long,  R.  M., 

Air    Brake    Inspector    and 
Instructor, 

P.  &  L.  E.  R.   R., 

McKees    Rocks,    Pa. 

Loshbough,    L.    C, 
Mech.    Eng'r., 

Ft.   Pitt   Steel   Casting  Co., 
McKeesport,    Pa. 
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Loutsenhizer,   W.    F., 
Work    Distb'r., 
Penna.   System, 
624   Sixth  St., 

Pitcairn,    Pa. 

Love,  J.  A., 

G.  Y.   M.(   P.   &  W.   Va.   Ry., 
331    Rawland   Ave., 

Carnegie,  Pa. 

Lowe,  VV.  D. , 
Civil    Engineer, 

315    Citizens    Nat.    Bank 
Building, 

Norwalk,   Ohio 

Lower,  N.  M., 

Assistant   Gen.  Mgr., 
Loco.    Stoker    Co., 

Robinson  and  Darrah  Sts., 
N.   S.,   Pittsburgh,   Pa. 

Lowstuter,    George    W., 

Carman,   P.    &    L.    E.    R.   R., 

Moncssen,     Pa. 

Lucy,  E.  E., 

Chief    Mech.    Engr., 
N.   S.   W.   Gov't.   Ry., 

Sydney,    Australia 

Ludgate,  B.  A., 

Assistant    Engineer, 
P.   &  L.   E.   R.  R„ 

Pittsburgh,    Pa. 

Lustcnberger,  L.  C, 

Asst.   to  Asst.    Gen'l.   Mgr. 
Sales,   Carnegie   Steel    Co., 
314    Carnegie    Bldg., 

Pittsburgh,    Pa. 

Lutton,  Chas.  W., 

Clerk,   Monon.    Ry.    Co., 

Brownsville,   Pa. 

Lynch,  C.  A., 

Sales   Rep.,   Fort   Pitt 
Steel    Casting   Co., 

McKeesport,    Pa. 

Lynn,  Sam'l, 

Master    Car    Builder, 
P.   &  L.   E.   R.   R., 

McKees   Rocks,    Pa. 


Lynn,  Win.,  Jr., 

Gang   Foreman    Car   Dept., 
P.   &  L.   E.   R.   R., 
Box   161,    R.   U.   3, 

Coraopolis,   Pa. 

Lytle,    H.    1., 

Clerk,    P.    C.    &   Y.    Ry., 
507    Woodward    St., 

McKees  Rocks,  Pa. 

Mackenzie,  R.  H.. 

6929     McPherson    St., 

Pittsburgh,   Pa. 

Mackert,  A.  A., 
Engr.   of   Insp'n., 
W.  A.   B.    Co., 

450    Caldwell    Ave., 

Wilmerding,    Pa. 

Magill,  W.  E., 
D.   F.  A., 

B.   &  O.   R.   R., 
510   Dawson   Ave., 

Bellevue,    Pa. 

Maley,    W.    E., 

Supvr.    of    Bridges    &    Bldgs., 
B.   R.    &    P.   Ry.    Co., 

DuBois,    Pa. 

Maliphant,  C.  W., 
Test    Dept., 
W.   A.    B.   Co., 

101    Herman  Ave., 

Wilmerding,    Pa. 

Manning,  R.  E., 
Manager, 

Cleveland    Pneu.    Tool    Co., 
922    Farmers    Bk.    Bldg., 
Pittsburgh,   Pa. 

Manns,  J.  F., 

Wayne  Coal  Co., 

812    Benedum-Trees    Bldg., 
Pittsburgh,   Pa. 

Manogue,  W.  T., 
Sales  Engineer, 

Sunbeam    Elec.    Mfg.    Co., 
5244   No.    Warnock   St., 

Philadelphia,    Pa. 

Marsh,    Wm.    J., 
R.    H.    Fore., 

P.    &    W.    Va.    Ry., 
119   Noblestown   Rd., 

Carnegie,    Pa. 
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Marshall,  W.   T., 
Accn't.  &  Valuation  Engr., 
719  Ferree   St., 

Coraopolis,  Pa. 

Martin,    M.    G., 
Instrumentman, 

P.    &    W.    Va.    Rv, 
440  Wabash   Bldg.. 

Pittsburgh,   Pa. 

Martin,  T.  J., 
Asst.  R.  F.  of  E., 

Monon    Div.,   P.    R.   R., 
Box   74, 

West*  Brownsville,   Pa. 

Martin,    W.    H., 

Asst.    Fore.,    Penna.    System, 
Box    114, 

Pitcairn,    Pa. 

Marton,   Richard   A., 
Asst.    E.    H.    Fore., 
Penna.    System, 
4080   Cabinet    St., 

Pittsburgh,    Pa. 

Mason,  R.  L., 

Mgr    Sales,  Clark  Car  Co.. 
Oliver  Bldg., 

Pittsburgh,    Pa. 

Mason,   Stephen   C, 
Secretarjr,   The 

McConway  &  Torley  Co., 
Arsenal    Station, 

Pittsburgh,    Pa. 

Masterann,    Jos., 

Cond'r..    Penna.    System, 

Box    149,    Hazzard,    Pa. 

Matchett,   H.    K., 
Cash    Clerk,    Penna.   Lines, 
238    Grant   Ave., 

Bellevue,   Pa. 

Maxfield,  H.  H., 

Gen'l.   S.   M.   P.,   P.  R.  R.  Co., 
Pittsburgh,   Pa. 

Meckert,    Fred  A., 
Gen.    Mgr.,    Ft.    Pitt 
Spring  and  Mfg.   Co., 
P.    O.    Box   017, 

Pittsburgh,   Pa. 


Meeker,  Harry  B., 

Fore.    Elec's.,   P.    R.   R.( 
Verona  Shops, 
441    Parker   St., 

Verona,   Pa. 

Mellon,  W.   B., 

E.  H.  Fore.,  P.  R.  R.  Co., 

Manor,   Pa. 

Merscher,  John, 

Foreman    Car   Repairs, 
P.   &  L.   E.   R.   R., 
348  Woodward   Ave., 

McKees    Rocks,   Pa. 

Mertz,  Jacob  J., 

Gang   Foreman   Car   Dept., 
P.  &  L.  E.  R.  R.. 

Glenwillard,   Pa. 

Meschter,    Dr.    E.    F., 
Med.     Exam'r.. 
Penna.    System, 

401    N.    Euclid   Ave., 

Pittsburgh,    Pa. 

Meyer,    Chas.    L., 
Lumber   Foreman, 

P.  &  L.  E.  R.  R.  Co., 
3326  Brighton   Road, 

X.    S.,   Pittsburgh,    Pa. 

Meyers,   John   H., 
Supt.    Plate    Mills. 
J.   &  L.   Steel  Co., 
755    Excelsior    St., 

Pittsburgh,    Pa. 

Mevers,  John   M.. 
5169    Libertv    Ave., 

Pittsburgh,    Pa. 

Meyers,   Roy   C, 
Asst.   Storekeeper, 
Monon.   Ry.    Co., 

Brownsville,   Pa. 

Michaels,  David, 
Mach.,   P.   R.   R., 
525   Penn   St., 

Verona,   Pa. 

Miessner,  Victor   H., 
Metallurgist, 

Pgh.    Mall.    Iron    Co.. 

34th   and   Smallman    St.-.. 
Pittsburgh,   Pa. 


236 


Mikelonis,    AnthQify, 

Gang   Fore.,    Penna.   System, 
600    Carlisle    Ave., 

Bellevue,    Pa. 

Millar,    Clarence   W., 
Mgr.   Order  Dcpt., 

Pressed   Steel   Car   Co., 

McKees    Rocks,    Pa. 

Miller,   Geo.   M., 

Gang   Fore.,   Penna.   System, 
5341    Rosetta    St., 

Pittsburgh,   Pa. 

Miller,    T.    F., 

Train  Master,  B.  &  O.  R.   R., 
314  Lookout  Ave., 

Butler,  Pa. 

Miller,   James    M., 

Serg.   Police,   Penna.   System, 
3213  War  St., 

Pittsburgh,   Pa. 

Miller,    Louis   A.,   Jr., 
Trav.  Auditor, 

W.    E.    &   M.    Co., 
7319  Race  St., 

E.   E.,   x'lttsburgh,   Pa. 

Miller,    R.    E.. 

Eng'r.   of  Tests   &  Insp'ns., 
W.  A.  Brake  Co., 

Wilmerding,   Pa. 

Miller,   S.   W., 

R.  H.  Fore.,  Mon.  Con.  R.  R., 
774  Hazehvood   Ave., 

Pittsburgh,   Pa. 

Miller,  Wm., 

Treasurer,   Montour   R.   R., 
1109   Oliver   Bldg., 

Pittsburgh,   Pa. 

Milliken,   T.   H., 

Rep.,  The  McConvvay  & 
Torley    Co., 

48th  St.  and  A.  V.   Ry., 

Pittsburgh,    Pa. 

Milliken,   Col.   Jas., 

President,    Pitts.    Test.    Lab., 
P.   O.   Box  1115, 

Pittsburgh,   Pa. 


Milliken,  John   M., 
Chief   Engr.   Construction, 
Gulf   Refining   Co., 
1261    Frick-Annex, 

Pittsburgh,   Pa. 

Mills,  C.  C, 

Clerk,   Unity   Railways   Co., 
346   Fingal   St., 

Pittsburgh,   Pa. 

Miner,  W.   H., 

Railway    Supplies, 
209    So.    LaSalle    St., 

Chicago,    111. 

Minick,  Don  C, 
Asst.   E.   H.   Fore., 
P.   O.  Box   112, 

Crestline,   Ohio 

Minnick,    F.    G., 
Asst.    Gen.   Mgr., 
P.   &    L.    E.   R.    R., 

S.     S.,     Pittsburgh,     Pa. 

Miser,  C.  H., 

Cashier,  P.   C.  &  Y.  Ry., 
323    Broadway, 

McKees    Rocks,    Pa. 

Mitchell,  A.  G., 

Secv.       Assn.       of       Transpn. 
Officers, 
Penna.    System, 

Broad   Street   Station, 

Philadelphia,    Pa. 

Mitchell,    Frank    K., 
Signal    Insp'r.,  P.  &  L.  E.  R.R., 
55   Terminal   Annex    Bldg., 
Pittsburgh,   Pa. 

Mitchell,  J.  Wallace, 
General  Sales  Manager, 
Brown   &  Co.,  Inc., 
26  Tenth  St., 

Pittsburgh,    Pa. 

Mitchell,  John   H., 

Standard    Steel   Car   Co., 
Frick  Bldg., 

Pittsburgh,   Pz. 

Mitchell,    Thos.    J., 
V.    P.   &   Gen.   Mgr., 

Standard    Inspection    Co., 
1617   Falck   Ave., 

N.   S.,   Pittsburgh,   Pa. 
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Mode,   H.   C, 

Pgh.    Battery   Service   Co., 
Union    Bank    Bldg., 

Pittsburgh,    Pa. 

Moeller,    John    J., 

Gang    Fore.,    Penna.    System, 
1440    Lowrie    St., 

N.    S.,    Pittsburgh,    Pa. 

Moir,   W.   B., 

Gen.    Car    Inspr., 
Penna.    System, 

504   Penna.   Station, 

Pittsburgh.   Pa. 

Monks,   J.    J., 
A.   G.   F.  A.,  N.  Y.   C.  R.  R., 
230  Fifth  Ave., 

Pittsburgh,    Pa. 

Montague,    W.    T., 
Asst.    Engr.    M.    P., 
Penna.    System, 

506   Penna.    Station, 

Pittsburgh,    Pa. 

Montgomery,  J.   L., 

C.    C,   Accounting   Dept, 
Union   R.   R., 

1418  Carnegie   Bldg., 

Pittsburgh,    Pa. 

Moore,  Donald  O., 
Traffic    Manager, 

Chamber  of   Commerce, 

Pittsburgh,    Pa. 

Moore.    Frank, 
Pres't.   Pgh.   Malleable 
Iron    Co., 

1517    Farmers    Bk.    Bldg., 
Pittsburgh,    Pa. 

Moore,  John   L., 
Secretary, 

Monon.    Connecting   R.    R., 
3rd   Ave.    and    Ross    St., 

Pittsburgh,    Pa. 

Moran.    J.    V., 
Storekeeper, 

Monon.    Ry.    Co., 
520    E.    Eighth    Ave., 

Munhall,    Pa. 

Morris,    T.    H., 

Fuel   Sup'vr.,   B.   R.   &   P.   Rv., 
704   E.    Mahoning   St., 

Punxsutawney,  Pa. 


Morris,  J.   M., 

M.   M.,   P.   R.   R.   Co., 

Verona,     Pa. 

Morrow,   H.   C, 

Gang   Fore.,   Penna.   System, 
783    Sixth    St., 

Pitcairn,    Pa. 

Morrow,    Robt.    T., 

Supt.   Pitts.   Div., 

Penna.   System, 

314   Penna.    Station, 

Pittsburgh,   Pa. 

Morse,    T.    W., 

Asst.    R.    F.    of    E., 
Penna.    System, 

Freeport,    Fa. 

Morse,    L.    A., 

Master    Painter,    Pgh.    Div., 
Penna.    System, 
422    Second    St., 

Pitcairn,    Pa. 

Mowery,   F.  J., 

Clerk,    Penna.    System, 
236    Hasting    St., 

Pittsburgh,    Pa. 

Mover.    Oscar    G.    A., 

Mechanic,    Oliver    Iron    & 
Steel    Co., 

2623     Brownsville     Road, 
Mt.  Oliver,  Pa. 

Mullen,     M., 

A.    R.    A.    Billing    Clerk, 
Union    R.     R., 

nast    Pittsburgh,    Pa. 

Murphy,    E.    S., 
Shop   Acc't., 

P.    &    L.    E.    R.    R., 
1518   Ridge   Ave., 

Coraopolis,  Pa. 

Murphy,    W.    T., 

G.    B".    F.,    Penna.    R.    R., 
3614    Mexico   St., 

N.  S.,  Pittsburgh,  Pa. 

Murray,   M.   Y., 

C.  C.  to  R.   F.  of  E., 
Prima.    System, 
525   Penn    St., 

Verona,    Pa. 
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Myers,    Walter    H., 
Chief   Clerk   to    M    M., 
Montour    R.    R.    Co., 
174    Monroe    St., 

Rochester,    Pa. 

McAbee,    W.    S., 

G.    Y.    M., 

Union     R.     R., 
5239    Gertrude    St., 

Pittsburgh,    Pa. 

McAlpin,    Samuel    J., 

Foreman,    P.    S.    C.    Co., 
3586    Elmhurst    St., 

N.    S.,    Pittsburgh,    Pa. 

McAndrew,     R., 

General     Storekeeper, 
B.    &    L.    E.    R.    R., 

Greenville,     Pa. 

McAninch,    D.    A., 
Engr.,    B.    &   O.    R.    R., 
219    Elizabeth    St., 

PittsTmrgli,    Pa. 

Mc Broom,   J.    F., 
Fore.    Car    Insp'rs., 
Penna.    System, 

216  W.    Fifth   Ave., 

Derry,    Pa. 

McCandless,    Geo.    W., 
Treasurer,     The 

McConway    &    Torley    Co., 

48th    St.    and    A.    V.    Ry., 

Pittsburgh,    Pa. 

McCartney,    J.     L., 
Res.   Sales  Mgr., 

Niles     Bement     Pond     Co., 
425    Seventh    Ave., 

Pittsburgh,    Pa. 

McCaslin,    A.    W., 

Mechanical    Inspector, 
307    Grace    St., 
Mt.    Washington, 

Pittsburgh,    Pa. 

McCauley,    Wm., 

R.    F.    of    E.    Penna.    System, 
28   Kerr   St.. 

Uniontown,    Pa. 

McClellan,     Albert     W., 

Div.     Sup't..     Penna.     System, 
77   West   Main   St., 

Uniontown,     Pa. 


McClintock,    John    D., 
Rep.,     Wm.  Sellers&Co.,    Inc., 
1600    Hamilton    St., 

Philadelphia,     Pa. 

McCloskey,    J.     C, 

Clerk,    Union     R.    R.    Co., 

East  Pittsburgh,   Pa. 

McClumpha,    Ff.    E., 

Genl.    Supt.,    National    Car 
Wheel     Company, 
Keystone     Bldg., 

Pittsburgh,    Pa. 

McComb,    R.    J., 

Assistant     to     President, 
The    Q.    &    C.    Co., 

1201    Peoples    Gas    Bldg., 
Chicago,     111. 

McConahey,    S.     C.    , 
Acting    V.    P.    &    Treas., 
W.    A.    B.    Co., 

Wilmerding,      Pa. 

McConn,    G.    E., 

Clerk,    Purchasing    Dept., 
P.    &    L.    E.    R.    R, 

222  P.  &  L.  E.  Station, 

Pittsburgh,    Pa. 

McConnell,    C.    Ff., 
Elec.    Eng'r., 

P.    &    L.    E.    R.    R.    Co., 
218    House    Bldg., 

Pittsburgh,    Pa. 

McConnell,   Peter   L.. 
Eng'r.,    P.    R.    R.    Co., 
179   Home   St., 

Pittsburgh,    Pa. 

McConway,    Wm.,    Jr., 
Vice     President,    The 

McConway    &    Torley    Co., 

48th    St.    and    A.    V.    Ry., 

Pittsburgh,    Pa. 

McCormick,    Louis    P., 

Gang    Fore.,    Penna.    System, 
7011    Idlewild    St., 

Pittsburgh,    Pa. 

McCue,    Francis    J., 

Clerk.     Transp'n.    Dept., 
Edgar    Thompson    Steel 
Works, 

Braddock,    Pa. 
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McCulloch,  J-   A., 

Supt.,    American   Rwy. 
Express    Co., 
Keenan   Bldg., 

Pittsburgh,     Pa. 

McCully,   B.   N., 
Fore.    Car   Repairs, 
Penna.    System, 
730    Kelly   Ave., 

Wilkinsburg,    Pa. 

McDermitt,  E.   E., 

Gang    Fore.,   Penna.    System, 
507  Trenton  Ave., 

Wilkinsburg,   Pa. 

McDermitt,   W.   W., 
C.   C,   Penna.  System, 
619    Kelly    Ave., 

Wilkinsburg,    Pa. 

McDonald,    L.    S., 

Gang  Fore.,  Penna.   System, 
Broadway    St., 

East    McKeesport,    Pa. 

McDowell,   D.   W., 
Chief    Inspector, 

Jones  &  Laughlin  Steel  Co. 
203    Conniston    Ave., 

Pittsburgh,    Pa. 

McElheny,    M.    L., 
Train    Master, 

B.    &    O.    R.    R.    Co., 
Johnston    Ave., 

Connellsville,      Pa. 

McFeatters,    F.    R., 

General     Superintendent, 
Union    R.    R.    Co., 

East    Pittsburgh,    Pa. 

McGann,    J.    F., 

Asst.    Sec'y-.    American 
Flexible    Bolt    Co., 
Union    Bank    Bldg., 

Pittsburgh,    Pa. 

McGaughey,    John    V., 
A.   R.    F.  of  E.,  P.   R.  R., 
441    Locust    St., 

Johnstown,      Pa. 

McGeary,    E.    J., 
Asst.    R.    F.    of   E., 
B.    &    L.    E.    R.    R., 

Greenville.    Pa. 


McGovern,    John   C, 
Clerk,    Union    R.    R., 
7960   Tiega    St., 

Wilkinsburg,    Pa. 

McGowan,   Chas.    H., 

Draftsman,   P.   S.    C.    Co., 
123  S.  Bryant  St., 

Bellevue,    Pa. 

McGregor,    D.    C, 

Supervisor,    B.    &    O.    R.    R., 
420    Mansion    St., 
Hazelwood     Station, 

Pittsburgh,    Pa. 

McKee.   D.   L., 

Supv.    Bridges    &    Bldgs., 
P.   &   L.    E.    R.   R, 

McKees   Rocks,   Pa. 

McKee,    Frederick    C, 
Pres.,    Winfield    R.     R, 
2215    Oliver    Bldg., 

Pittsburgh,    Pa. 

McKee,    S.    Frank, 
Asst.   to   Gen.   Mgr., 
Pressed  Steel  Car  Co., 

McKees  Rocks,  Pa. 

McKenzie,    C.    L., 

Pres't.    Pgh.    Construct'n.    Co.. 

808    Diamond    Bank    Bldg., 

Pittsburgh,    Pa. 

McKibbin,   Geo.   E., 

Gang   Fore.,   Penna.   System, 
1310  Woods   Run   Ave., 

N.  S.,  Pittsburgh,  Pa. 

McKinley,  Andrew, 

Asst.    Fore.,    Mach.    Shop, 
Penna.    System, 
546    North    Ave., 

Verona,    Pa. 

McKinstry,     C.     H., 

Foreman,    W.    A.    B.    Co., 
46    Sprague    St., 

Wilmerding,     Pa. 

McLain,    J.    E., 
Mgr.    of  Saks, 

Mid  vale-Cambria- Worth, 
1807    Oliver    Bldg., 

Pittsburgh,    Pa. 
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McMahon,    II.    R.( 

President, 

Standard    Steel    Spring    Co., 
843     Fourth     St., 

Coraopolis,     Pa. 

McMillan,    C.    M.f 
G.     Y.     M.,     McK. 
Connecting    R.    R., 
549     Ringold     St., 

McKeesport,     Pa. 

McMullen.     Clark     E., 
Trav.    Car    Agent, 

P.    &   L.    E.   R.    R.    Co., 
Maple     St.     Extension, 

Coraopolis,     Pa. 

McMunn,    J., 
Y.    M.,    Union    R.    R., 
306     Biddle     Ave., 

Wilkin  sbuig,     Pa. 

McMurray,    Clifford    H., 
Gang    Fore.,    Penna.    System, 
121    Cleveland    Ave., 

Bellevue,   Pa. 

McNamara,    John    V., 
Smoke     Inspector, 
P.    &   L.    E.    R.   R., 
3357    Carson    St., 
Corliss    Sta. 

Pittsburgh,    Pa. 

McNamee,    W.    L., 

Lead    Clerk,    Penna.    System, 
1820    Sidney    St., 

Pittsburgh,    Pa. 

McNicholl,     Chas., 
Div.    Frt.    Agrt.,    American 
Bridge    Co  , 

1462    Frick    Annex    Bldg., 
Pittsburgh,    Pa. 

McXulty,    F.    M., 

107    Edge    Cliff    Road, 
Rosslyn    Farms, 

Carnegie,   Pa. 

McVicar,    G.    E., 
Service    Engr., 

Galena    Signal    Oil    Co., 

Franklin,    Pa. 

Nail,  R.  M.. 

Asst.    Prin.   Engr., 
P.   &  W.  Va.  Ry., 
439  Wabash  Bldg., 

Pittsburgh,  Pa. 


Neal,    J.    T., 

Special  Engineman,   P.  R.   R., 

7216    Monticello    St., 

Pittsburgh,    Pa. 

Neff,    John    P., 
Vice     President, 

American     Arch     Co., 
17    E   42nd   St., 

New    York,    N.    Y. 

Neff,    L.    M., 

E.    H.,    Fore.,    P.    R.    R., 
1320   Wood    St., 

Wilkinsburg,    Pa. 

Nelan,    E.    J., 

Car    Dept.    Clerk, 
Monon.    R.    R., 

Brownsville,     Pa. 

Nelson,    W.    O., 
Ass't.    Div.    Eng'r., 
B.   &   O.   R.   R.   Co., 
B.    &    O.    Station, 

Pittsburgh,    Pa. 

Newell,     E.    W., 

Mech'l.   Eng'r.,  W.  A.  B.  Co., 
Wilmerding,     Pa. 

Newlin,    C.    E., 

Engineer,    U.    R.    R., 
314  Mifflin   St., 

Wilkinsburg,    Pa. 

Newman,    John    F., 

Storekeeper,  Penna.  System, 
6555    Shetland   Ave., 

Pittsburgh,   Pa. 

Nicodemus,    Earle    H., 
Material   Agt., 
P.    R.    R.    Co., 

102    Penna.    Station, 

Pittsburgh,    Pa. 

Nieman,    H.    L., 
Gang    Foreman, 
P.    &    L.    E.    R.    R., 
215     Copeland    St., 

McKees    Rocks,    Pa. 

Niland,    John    J., 

Gang   Fore.,    P.    R.    R.    Co., 

West    Brownsville,    Pa. 

Noah,    Wm.    J., 

Gang    Fore.,    Penna.    System, 
7321    Church   Ave., 

Bellevue,   Pa. 
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Noble,    Jesse    A.,  O'Leary,   Jeremiah   J., 

Shop  Fore.,  P.  &  L.  E.  R.  R  ,  Gang    Fore.,    Penna.    System, 

Box    535,  132    Fourth    St., 

McKees    Rocks,    Pa.  Oakmont,    Pa. 

Xoonan,   W.   C,  Olsson     N     A 

Cor9AAwtV   Pi  &T,,y-   Va-   Ry"  lnsP^>   EnSr'.   Dcpt., 

926   Wabash   Bldg.,  Pressed    Steel   Car   Co., 

Pittsburgh,    Pa.  McKees   Rocks,   Pa. 

Xorris,   J.    L.,  „,,T   .  .           ,, 

R.    F.,    B.    &    O.    R.    R.,  °Neill,   JpV 

4818    Chatsworth     St.,  .fn'o               c                    * 

Pittsburgh,    Pa.  b29   Burnett   St., 

Youngstown,     O. 

North,    D.    P., 

Fore.    Car    Insp'rs.,  Ophnger,    W.    M., 

Penna.    System.  Sales    Engineer, 

1173    Milfred    St.,  Clark    Equipment    Co., 

Johnstown,    Pa.  5115    Kmgsessing   Ave., 

Philadelphia,     Pa. 

Nutt,    Col.    H.    C, 

Pres.   &    Gen.   Mgr.,  Orbin,    Geo.    N., 

Monongahela   Rwy.   Co.,  Engineman,    B.   &    O.    R.    R., 

Century   Bldg.,  2945    Glenmore    Ave., 

Pittsburgh,    Pa.  Pittsburgh,    Pa. 

Oakley,   Philip   A.,  Orchard,    Chas., 

Gang  Fore.,   Penna.  System,  Traffic   Dept,    Carnegie 

748  Napoleon  St.,  Steel    Co., 

Johnstown,   Pa.  Carnegie    Bldg., 

Pittsburgh,    Pa. 
Obermeir,    Henry, 

Foreman,    Penna.    System,  O'Rourke,  Wm.  J., 

926    Brinton    Aye.,  Qcn    Qerk    Transp_   Dept 

Pitcairn,    Pa.  p    &  L    £    R    R> 

„,„  .         ,,      .      T  Pittsburgh,    Pa. 

O'Brien,   Martin  J.,  5   ' 

Pres.,    Martin    ).   O'Brien   Co., 

1310    Peoples    Bank    Bldg.,  °".  W-, M., 

Pittsburgh,   Pa.  2404   tirts   Nat    Bank   Bldg^, 

Pittsburgh,   Pa. 

O'Connor,    John    F., 

Trav.    Fire.,    P.&L.    E.    R.    R.,  Osborne,    L.    E., 

921    Island   Ave.,  Mech.    Eng'r., 

McKees    Rocks,    Pa.  Loco.   Stoker  Co., 

Robinson    &   Darrah    Sts., 

O'Connor,     M.    J.,  N.  S.,  Pittsburgh,   Pa. 
205    Oliver    Bldg., 

Pittsburgh,    Pa.  Osbourne,    Alfred    S.. 

Pres.    Universal    Pack.    Corp., 

Ogden,    F.    A.,  342    Second    Ave., 

General     Freight     Agent,  Pittsburgh,    Pa. 
Jones   &   Laughlin   Stl.    Co., 

Pittsburgh,    Pa. 

O  Toole,  J.   L., 

Ogden,   Geo.   D.,  Supt.    Frt.    Transp'n., 

Traffic  Mgr.,  P.   &.    L.    E.    R.   R., 

Penna.    System,  612   Terminal    Bldg., 

Pittsburgh,    Pa.  Pittsburgh,   Pa. 
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Oyen,    E., 

Chief    Engr., 

Mich.    Elevated    Rwv.    Co., 
711    Dime   Bank   Bldg., 

Detroit,    Mich. 

Padfield,    Archie, 
Chief    Draftsman, 
P.   R.  R.   Co.. 
18    Penn    St., 

Verona,    Pa. 

Painter,    E.    W., 

Yard    Clerk,    Union    R.    R., 
108  8th   St., 

Turtle    Creek,    Pa. 

Painter,    Tos., 
R.    R.    Eq., 

5226    Baum    Blvd., 

Pittsburgh,    Pa. 

Paisley,   R.   M.. 
Gen.    Frt.    Ast., 
P.    &   W.   Va.    Ry., 
Wabash    Bldg., 

Pittsburgh,    Pa. 

Parke.    F.    H., 

Gen'l.    Engr.,   W.    A.    B.    Co., 
Wilmerding,    Pa. 

Parker,    W.    D.. 

Asst.   Auditor.   Montour   R.R., 
6841    Frankstown   Ave., 

Pittsburgh,    Pa. 

Parker,   W.    G., 

Foreman    Material    Insp'r., 
X.    Y.    C.    R.    R., 

3021    Merwyn    Ave., 
Corliss   Sta.,   Pittsburgh,   Pa. 

Partington,    Joshua    A., 

Insp*r.    American    Arch    Co., 
225    Cornell    Ave.. 
Bellevue    Branch, 

Pittsburgh,    Pa. 

Parry,   W.    I., 
Spl.    Salesman, 

Carnegie   Steel   Co., 
Carnegie     Building, 

Pittsburgh,    Pa. 

Pascault,    C.    O.    D., 

Dist.  Psg'r.  Agt,   B.R.&P.Ry., 
639   Union    Arcade, 

Pittsburgh,    Pa. 


Passino,    F.    1., 
Mgr.,    Pgh.    Dist., 

Inde.    Pneu.   Tool    Co., 
718  Bessemer   Bldg., 

Pittsburgh,    Pa. 

Patmor.   H.    1\. 

M    C.   P...  P.   &  \Y.  Ya.   Ry„ 
151D   Shady   Ave., 

Pittsburgh,   Pa. 

Patrios,    August, 

Gang  Fore.,   Penna.   System, 
7147    Kedron    St.. 

Pittsburgh.     Pa. 

Patterson,    J.    E., 

Loco.    Ener.,    U.    R.    R, 
7236   McClure    St., 

Swissvale,     Pa. 

Patterson.    R.   F., 
1226   Sixth  Ave., 

Beaver   Falls.   Pa. 

Paugh.    Percy, 
Gen'l.    Fore., 

Monongahela    R.    R-. 

So.    Brownsville,    Pa. 

Peabodv,   G.   E., 

T.   C."  I..  B.  &  L.  E.  R.   R., 
38   Columbia   Ave., 

Greenville,    Pa. 

Peacock.   W.    W., 

Machn'y.   Sales.  Mutch  & 
Merrvweather, 

Farmers   Bank   Bldg., 

Pittsburgh,    Pa. 

Peffer.  J.    C. 

Ass't.   Gen'l.   Foreman, 
Penna.  R.  R.  Co., 
1221   Boyle  St., 

X.  S.,  Pittsburgh,  Pa. 

Pehrson,   A.   K., 

Ass't.    Chief    Draftsman, 
Pressed   Steel   Car  Co., 

McKees    Rocks,    Pa. 

Peirce,    E.    Converse. 
Pittsburgh    Manager, 
Baldwin   Loco.   Works, 
37S    Union    Arcade, 

Pittsburgh.    Pa. 

Pennington,    F.    W., 

Tech.    Writer,  W.    A.    B.    Co., 
731    Xorth   Ave., 

Wilkinsburg,     Pa. 


243 


Pcnton,   John   A., 

President,    The    Penton    Pub. 
Co., 

Cleveland,  O. 

Peoples,    Jas.    S., 

Asst.    T.    M.,    P.    R.    R.    Co- 
Manor,    Pa. 

Perkins,    Chas.    F., 
General    Manager, 

Davis   Brake   Beam  Co., 
Box    982, 

Johnstown,    Pa. 

Perry,    Geo.    M., 

C.    C,   Tran  sp.   Dept., 
P.  &  L.   E.  R.   R., 

Pittsburgh,    Pa. 

Perry,    W.    E, 

Transportation    Acc't, 
Penna.     Lines    West, 

Room    1009,   Penna.   Sta., 
Pittsburgh,    Pa. 

Pfarr,   Jacob, 

Fore.,   Penna.    System, 
7317    Hamilton    Ave., 

Pittsburgh,    Pa. 

Pfeil,    John    M., 
Sales    Engineer, 

Westinghouse     Electric     & 
Manufacturing     Co., 
Union     Bank    Bldg., 

Pittsburgh,    Pa. 

Pierce,    H.    B., 
Asst.    Supt.. 

Monongahela   Ry., 

Brownsville,    Pa. 

Phillips,   Wm.    H., 

Erryineman,     Penna.     Svis".iii., 
528    S.    Winebiddk'    Ave., 

Pittsourgh,    Pa. 

Piatt,    J.    G., 

Vice     President,    Hunt-Spiller 
Manufacturing     Corp., 
383     Dorchester    Ave., 
So.    Boston,    27,    Mass. 

Pleger,    F.   W., 

Ass't.    Car    Fore.,    P.&L.E.RR 
81     Fairview    Ave., 

Youngstown,    Ohio. 


Porter,     Chas.     E., 

Y.  M.,  P.    C.   &   Y.   R.   R., 
21    Phillips   Ave., 

Neville   Island   City,    Pa. 

Porter,  H.  T„ 
Chief    Engineer, 
B.  &  L.  E.  R.  R.   Co., 

Greenville,    Pa. 

Post,    Geo.    A., 

Pres.,   Geo.   A.   Post   Co.,   Inc., 

136    Liberty    St., 

New    York,    N.    Y. 

Post,   W.    M., 

Supt.   Teleegraph   &   Signals, 
P     R     R 
933'  Fulton    Bldg., 

Pittsburgh,    Pa. 

Postlethwaite,    C.    E., 
Gen'l.    Sales    Manager, 
Pressed  Steel  Car  Co., 
55    Broad    St.. 

New    York,    N.    Y. 

Potter,    H.    R., 
R.    H.    Blackall, 

1305     Farmers     Bk.     Bldg., 
Pittsburgh,    Pa. 

Pratt,   I.    D, 

Asst.   Gen.   Fore.,   P.   R.   R., 
735    Midland    St., 

Wilkinsburg,   Pa. 

Price,    G.    W., 

Asst.     Fore.     Tin     Shop, 
Penna.     System, 
403    Center   Ave., 

Pitcairn,   Pa. 

Price,    W.    F., 
Clerk, 

Union    R.    R.    Co., 
128    Shaw    Ave., 

Turtle    Creek,    Pa. 

Proft,    J.    W., 

Clerk,  Union  R.   R., 
5734    Melvin    St., 

E.  E.,  Pittsburgh,  Pa. 

Prouty,    Eugene, 
District    Engineer, 
Loco.  Stoker  Co., 

30   General    Robinson    St., 
N.   S.,   Pittsburgh,   Pa. 
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Quest,     W.     O., 

ball    Chemical    Co., 
1^6   Charles   St., 
Mt    Oliver    Sta., 

Pittsburgh,  Pa. 

Quinn,   John   J., 

In.-p'r.,   Penna.    System, 

Larimer,    Pa. 

CJuinn,   John    M., 
Work   Distributor, 
Penna.  System, 
1242  Illinois  Ave., 

Pittsburgh,   Pa. 

Rabold,   W.    E., 

Motive    Power    Clerk, 
P.    R.    R.    Co., 

366     Lehigh     Ave., 

E.    E.,   Pittsburgh,   Pa. 

Ralston,    John    A., 

Mech.    Engr.,    U.    R.    R.    Co., 
556  Frick  Annex, 

Pittsburgh,    Pa. 

Ramsey,    Bruce   L., 

Clerk,    Penna.    System, 
1155    Liberty   Ave., 

Pittsburgh,   Pa. 

Ramsey,   R.   S., 
Inspecting    Engr., 

Pressed   Steel   Car   Co., 

McKees    Rocks,    Pa. 

Rankin,    B.    B., 
Asst.    Auditor, 
P.  &  LE.  R.  R., 
1502    l-airlawn    Ave., 
Dormont, 

Pittsburgh,    Pa. 

Raser,    Geo.    B., 
Sales   Engr., 

Ingersoll-Rand  Co., 
706  Chamber  of  Com.  Bldg., 
Pittsburgh,    Pa. 

Rauch.    T.    T., 

Gang    Fore.,    Penna.    R.    R., 
506   Brownsville   Road, 
Mt.   Oliver   Sta., 

Pittsburgh,    Pa. 

Rauschart,   E.  A., 

M.   M.,   Montour  R.   R., 

Coraopolis,    Pa. 


Read,    Sylvester    C, 
Asst.   M.   M.,    P.   R.    R.   Co., 

Verona,    Pa. 

Ream,   A.    H., 
S.    M.    P.    &    E.. 
P.    &    S.    R.    R., 

Brookville,    Pa. 

Redding,    D.    J.. 
Ass't.    Supt.    Motive    Powei, 
P.   &  L.   E.   R.   R.   Co., 

McKees  Rocks,  Pa. 

Redding,    R.    D.. 
E.    H.    Fore., 

P.    &   L.    E.    R.    R.    Co., 
Wayne      &      Russellwood 
Ave.,   McKees   Rocks,   Pa. 

Redman,    J.    Thos., 

Asst.   Car  Fore.,  Union   R.  R., 
99    Hazehvood    Ave., 

Pittsburgh,    Pa 

Reed,    F.    \\\, 

Asst.   Fore.,  Penna.  System, 
302    Edgewood    Ave.. 

Trafford,    Pa. 

Reeve,    George, 

Fore.    Electrical    Dept., 

Ft.  Pitt  Malleable  Iron  Co., 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Regan,  W.    T, 

Mechanical    Engineer, 
The    McConway-Torley   Co. 
4Sth   St.   &  A.  V.    Ry., 

Pittsburgh,    Pa. 

Reich,  F.  C, 
Superintendent, 

P.  A.  &  McK.   R.   R.   Co.. 

McKees  Rocks,  Pa. 

Reifsnyder.    F.    R.. 

Acct.,    Penna.    Svstem, 
5913  Broad  St.". 

Pittsburgh.   Pa. 

Remson,   Oscar  J.   G., 

Electrician,   Penna.   System, 
1534   E.   Capital  Ave., 

^\"ashington.    D.    C. 

Renshaw,    VY.    B., 

Commercial    Engr'g    Dept., 
W.   A.    B.    Co., 

Wilmerding,   Pa. 
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Rhoads,    G.    A., 
Ass't.    M.    M., 
Penna.    System, 
340    College    Ave., 

Beaver,    Pa- 
Rhodes,    David   W., 

Asst.    E.    H.    Fore.,   P.   R.    R., 
7908    Susquehanna    St., 

Wilkinsburg,   Pa. 

Rhodes.    G.    P., 
Treasurer, 

National    Car  Wheel   Co., 
1305    Keystone    Bldg., 

Pittsburgh,    Pa. 

Rhodes,    Jas.    D., 
President, 

National    Car    Wheel    Co., 
1305    Keystone    Bldg., 

Pittsburgh,    Pa. 

Rice,   D.    S., 

Foreman    Boiler    Shop, 

Penna.   R.   R.   Co., 

28th   St.   Shops, 

Pittsburgh,    Pa. 

Richardson,    H.   R., 

Sup't.   of  Wage   Schedules, 
P.   &   L.   E.  R.   R., 

Pittsburgh,    Pa. 

Riddile,    F.    C, 
General    Manager, 

Edgewater    Steel    Co., 
P.  O.  Box  249, 

Pittsburgh,    Pa. 

Ridley,    R.    C, 

Loco.    Engr.,    Union    R.    R., 
411    Braddock  Ave., 

Braddock,   Pa. 

Riley,    Geo.    N., 
Nat'l.    Tube    Co., 
Frick     Building, 

Pittsburgh,     Pa. 

Riley,    Raymond    S., 
Clerk,    Penna.    System, 
228   45th   St., 

Pittsburgh,   Pa. 

Rimmel,   Chas.   C, 
Foundry   Fore., 

Ft.  Pitt  Malleable  Iron  Co., 
P.  O.  Box  1054, 

Pittsburgh,    Pa. 


Ring,    Lester    M., 

Pres.,    The    Ring    Supply    Co., 
236  Oliver   Bldg., 

Pittsburgh,    Pa. 

Ritts,    Win.    H., 
Steam    Engineer, 
Spang,   Chalfant   &   Co., 
1    Pine    St.. 

Sharpsburg,  Pa. 

Robb/ns,    Frank   S., 
203   Vine   St., 
Edgewood, 

Pittsburgh,   Pa. 

Robey,    T.    H., 

R.   F.   of   E„   B.   &   O.   R.    K, 
5021    Gertrude  St., 

Hazelwbood,     Pa. 

Robinson,    R.    L., 
Asst.    Purch.    Agt., 
P.    &   W.    Va.    Ry., 
3433    California    Ave., 

Pittsburgh,    Pa. 

Rock,    David    E., 

Mat'l.  Agt.,   Penna.  System, 
510     Elliott     St., 

Wilkinsburg,    Pa. 

Rodgcrs,    Geo.    Bain, 

Boiler   Inspr.,   Penna.   System, 
1516   Corporation    St., 

Beaver,   Pa. 

Rogan.   John    A., 
M.  M.,  Div.   No.   1, 
Pgh.    Railways    Co., 
Homewood    Office, 

Pittsburgh,    Pa. 

Rogers,    John, 
Foundry    Fore., 

Ft.  Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Rodgers,     Robert, 

Sales  Agt,  American   Car 
&    Fdry.    Co., 

Farmers  Bank  Bldg., 

Pittsburg,     Pa. 

Rogers,    W.    R., 

Chief    Joint    Insp't., 
P.  &  L.   E.   R.   R., 

Youngstown,    Ohio. 
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Roncy,  H.   E., 
Sig.  Draftsman, 
P.   &    L.    E.    R.   R., 
1110  Fifth  Ave, 

Beaver    Falls,    Pa. 

Root,    E.    E., 
Gen.    Mgr., 

Gibraltar    Oil    Sales    Co., 
Union    Arcade, 

Pittsburgh,    Pa. 

Rose,     A.    J., 
Superintendent, 
Greenville    Steel    Car    Co., 
74    Harrison    St., 

Greenville,    Pa. 

Rosenstock,   J.    H., 
Master   Trans., 

General    Electric    Co., 
84   Office   Bldg., 

Schenectady,   N.  Y. 

Roth,    Philipp   J., 
312    Anthony     St., 
Mt.    Oliver    Sta., 

Pittsburgh,     Pa. 

Roy,    M.    J., 

Asst.    to    V.    P.    &    Gen    Mgr., 
P.    S.    C    Co., 
647    Means   Ave., 

Bellevue,    Pa. 

Ruben,   J.   W., 
Agent,   Pacific 

Fruit   Express    Co., 

Chamber    of    Com.    Bldg., 
Pittsburgh,   Pa. 

Rudd,    W.     B., 

Asst.    Engr.    M.    P., 
Penna.    System, 
941    St.    James    St., 

Pittsburgh,   Pa. 

Rude,   Vance    E., 

Clerk,    Penna.    System, 
125    Bateman    Way, 

Mlllvale,    Pa. 

Ruhling,    J.    V., 

Loco.    Engineman, 
B.   &    L.    E.    R.    R., 
602   Charles   St., 

Butler,    Pa. 


Rule,    John    J., 
Spl.     Conductor, 

McKeesport    Con.    R.    R, 
718    Walnut    St., 

McKeesport,     Pa. 

Rumbarger,    F.    A., 

Mgr.,     Gen'l     Equipment    Co., 
2335    Oliver    Bldg., 

Pittsburgh,   Pa. 

Russell,    C.   T., 

C.   C,  Engr.  M.  of  W., 
P.    &    L.    E.    R.    R., 

Pittsburgh,    Pa. 

Russell,    Ralph    P., 

Asst.    Supt.,    Penna.    System, 
P.   O.   Box  24,   Cresson,   Pa. 

Russel,   W.    E., 

Signal   Stockkeeper, 
P.  &  L.   E.   R.   R., 
325    Walter    Ave., 
18th  Ward 

Pittsburgh,    Pa. 

Ryan,   D.   W., 
Asst.    Supt.    Order   Dept, 
Ft.  Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,   Pa. 

Ryder.    Gilbert    E., 
Asst.    to   V.    P., 

The    Superheater   Co., 
17    East    42nd    St., 

New    York    City 

Rys.    C.    F.  W, 
Met.    Engineer, 

Carnegie   Steel   Co., 
517     Carnegie     Bldg., 

Pittsburgh,   Pa. 

Sadd,   L.  C, 
Secretary, 

T.    H.    Nevin    Co., 

Island    and    Preble   Aves., 
N.  S.,  Pittsburgh,  Pa. 

Sage,    Ralph    V., 

Rep.    Cambria    Steel    Co., 
Widener     Bldg., 

Philadelphia,     Pa. 

St.   Clair,    Chas.    B., 

Gang   Fore.,   Penna.   System. 
534  Lake    St., 

South    Fork,    Pa. 
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Sal  tic,    Thos., 

Fore.    Melting    Dept., 
Ft    Pitt  Malleable  Iron  Co. 
P.    O.    Box    1054, 

Pittsburgh,    Pa. 

Salzman,   Robert, 

Gang    Fore.,   Penna.   System, 
401    Pinney    St., 

Rochester,    Pa. 

Sandman,    A.    G., 

Mechanical    Engineer, 
B.    &    O.    R.    R., 
Mt.    Clare  Shops, 

Baltimore,    Md. 

Santell,    Ralph    F., 

Trainman,   P.   &   L.   E.    R.    R., 
11)48     Morgan    Ave., 

Monessen,    Pa. 

Sattley,  E.    C, 

Pres't.,   Iron   &   Steel 
Products    Co., 
421    Wood    St., 

Pittsburgh,  Pa. 

Saxer,    Harry, 

Sup't.    Aliquippa    Fc'e., 

J.    &   L.    Steel    Co., 

112    King    St., 

Woodlawn,    Pa. 

Schaaf,   A.   J., 

Supt.    Marine    Ways, 
Pittsburgh    Steel    Co., 
142    Merrimac    St., 

S.  S.,   Pittsburgh,  Pa. 

Schadt,  Wm.   I., 
Loco.  Engr.,  B.  &  L.  E.  R.R. 
No.     Bessemer,     Pa. 

Schaefer,     Frederic, 

Schacfer    Eauipment    Co., 
615    Oliver   Bldg., 

Pittsburgh,    Pa. 

SchaefTer,    F.    E., 
Asst.    Manager   of    Sales, 
Union    Spring    &    Mfg.    Co., 
1207    Fulton     Bldg., 

Pittsburgh,   Pa. 

Scheck,    H.    G., 

Road     Foreman     Engines, 
Monon.  Div.,   P.  R.   R.   Co., 
32nd  &  Carson  Sts., 

S.   S.,   Pittsburgh.   Pa. 


Schiller,    John 

Cond'r.,   P.    &  W.   Va.    R.    R., 
Care  J.  J.  Quinn, 
Branch    iNo.   8, 

Crafton,    Pa. 

Schmid,  Wm.   L., 

Pennsylvania     Car     Co., 

Sharon,    Pa. 

Schmoll,    G.   A., 
Dis't.   M.   M.,  B.  &  O.  R.  R., 
B.    &   O.    Station, 

Pittsburgh,   Pa. 

Schoen,    W.    H.,    Jr., 
Vice    President, 

Pgh.  Knife  &  Forge  Co., 

Coraopolis,  Pa. 

Schofield,   J.    S., 

Rep.    Atlantic    Refining    Co., 
424  6th  Ave., 

Pittsburgh,   Pa. 

Schrecongost,    C.    P., 
Traffic   Mgr., 

Hillman  Coal  &  Coke  Co., 
2101  First  Nat.  Bank 
Bldg,. 

Pittsburgh,   Pa. 

Schuchman,    W.    R., 
Sec.    &   Treasurer, 

Homestead  Valve  Mfg.   Co. 
Homestead,    Pa. 

Schwartz,     C.     W., 
Ass't.    Supt., 

Cambria   Steel    Co., 
319    Haynes    St., 

Johnstown,    Pa. 

Schwilm,   Geo.  J., 

S.    D.    Mach.,    Penna.    System, 
419    Adams    St., 

Rochester,    Pa. 

Scarles,    E.    J., 

Schaefer    Equipment    Co., 
Oliver    Bldg., 

Pittsburgh,    Pa. 

See,    Theo.    S., 

Pres.,    Damascus    Tool    Co.. 
2224   St.    Dukes    Square, 

N.  S.,  Pittsburgh,  Pa. 
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Scibcrt,    Wm.    L., 
Gang    Foreman, 
P.    &   L.    E.    R.   R., 
20   May   Ave., 

McKees    Rocks,    Pa. 

Seiss,   W.    L., 

Foreman    Car    Insp'rs., 

P.  C.  C.  &  St.   L   Ry.  Co., 
2786    Zephyr    Ave., 
Corliss    Station, 

Pittsburgh,   Pa. 

Seley,    C.    A., 

Consulting     Engr., 
Loco.    Firebox    Co., 
630    Marquette    Bldg., 

Chicago,    111. 

Severn,    A.    B., 
Sales    Engineer, 
A.    Stucki    Co., 
419    Oliver    Bldg., 

Pittsburgh,   Pa. 

Sewell,    Ii.    B., 
R.    R.    Rep., 

Johns-Manville,    Inc., 
Westinghouse     Bldg., 

Pittsburgh,    Pa. 

Shannon,   David    E., 

Welfare  &  Employment  Agt, 
Ft.  Pitt  Malleable  Iron  Co. 
P.    O.   Box   1054, 

Pittsburgh,    Pa. 

Shaw,    George    M., 
Representative, 

Standard   Steel    Car   Co., 
1517     Continental     Bldg", 
Baltimore,  Md. 

Sheedy,   T.  A., 

Asst.    M.    M.,   Trenton    Div., 
Penna.    System, 

Trenton,    N.    J. 


Sheridan,  Thos.  F., 

Chief  Clerk  to  Supt.  M.  P., 
P.  &  L.   E.  R.   R., 

Pittsburgh,    Pa 

Shiring,   C.    R., 

Insp'r.,    W.    A.    B.    Co., 
1100    Maple    Ave., 

Wilmerding,    Pa. 


Shourek,  Theo.   L., 

Draftsman,  Penna.  System, 
203   Penna.   Station, 

Pittsburgh,   Pa. 

Showalter,  A.   E., 
Asst.    Gang    Fore., 
Penna.  System, 
1415   Federal    St., 

Pittsburgh,    Pa. 

Showalter,  A.  W., 

Wire   Chief,   B.  &  O.    R.    R., 
4812   Monongahela   St., 

Pittsburgh,    Pa. 

Shuck,  Wm.  C, 

Salesman,   Lockhart   Iron   & 
Steel   Company, 
P.  O.  Box  1243, 

Pittsburgh,    Pa. 

Shultz,    G.    J., 

Gang   Fore.,   Penna.   System, 
1018  Bedford  St., 

Johnstown,    Pa. 

Shuster,   E.   H., 

Y.    M.,  Union   R.   R., 
608  Arlington   Ave., 

McKeesv?rt,    Pa. 

Skuce.  Chas.  G., 

C.   C.   to   S.   M.   P.,  Penna. 
System, 

Prospect  Apts., 
Ingram,  Crafton  Sta.  Pa. 


Shelhart,    Chas.    R., 

Ass't.  Shop  Clerk,  P.   R.   R., 
117  Linden  Ave., 
Edgewood, 

Pittsburgh,   Pa. 

Shepherd,    C.    W., 

Electrician,   B.   &  O.  R.   R., 
910   W.    Diamond    St., 

N.  S.,  Pittsburgh,  Pa. 


Sladden.   F.  T., 

A.  G.  F.  A.,  P.  &  L.  E.  R.  R., 
Pittsburgh,    Pa. 

Slick,   Frank    F., 
Operating    Supt., 

Edgar   Thompson    Wks., 
C.    S.     Co., 

809    Kirkpatrick    St., 

Braddock,    Pa. 


249 


Sliger,   F.  A., 

District   Boiler   Inspector, 
B.   &  O.   R.   R., 
301    E.    Green    St., 

Connellsville,    Pa. 

Sloan,  J.   R., 

Chf.    Elec,    Penna.    System, 
521    Penna.    Station, 

Pittsburgh,   Pa. 

Smith,   Clay   C, 

Fore.,    Penna.    System, 
336  Second  St., 

Pitcairn,   Pa. 

Smith,  F.   C, 

Chief   Clerk   to   Supt., 
P.  &  L.  E.  R.  R., 

Pittsburgh,    Pa. 

Smith,    Frederic    M., 

Rodman,    B.    &    O.    R.    R., 
401    B.    &    O.    Station, 

Pittsburgh,    Pa. 

Smith,  J.  B., 

Foreman   Boiler   Maker, 
P.  &  L.  E.  R.  R., 

McKees  Rocks,  Pa. 

Smith,  J.   L., 

General   Foreman, 
P.  &  L.  E.  R.  R., 
359    Kendall   Ave., 

Youngstown,    Ohio 

Smith,   John    L., 
Supt.    M.   P., 

P.  S.  &  N.  R.  R., 
109  John    St., 

St.    Marys,    Pa. 

Smith,  Joseph  V., 
Mgr.,   Shovel   Dept., 
Hubbard   &   Co., 
62nd  and   Butler  St., 

Pittsburgh,    Pa. 


Smith,   R.   H., 

Chf.   of   Tariff    Bureau, 
Penna.    System, 
1013    Penn   Ave.,  Room  406, 
Pittsburgh,  Pa. 

Smith,    W.    L., 
Trav.    Salesman, 

Sterling  Equip.   &  Sup.   Co., 
703    Empire    Bldg., 

Pittsburgh,    Pa. 

Smith,  Willard  A., 

Prest.,  The   Railway  Review, 
537  South  Dearborn  St., 

Chicago,    Hi. 

Smith,  William, 
General   Foreman, 
P.  &  L.   E.   R.    R., 
303   Morrow  Ave., 

Carnegie,   Pa. 

Smith,  Wm.  J., 

Fore.,   Penna.   Lines   West, 
1224    Benton    Ave., 

N.   S.,   Pittsburgh,  Pa. 

Smythe,   W.    C, 

Smythe   &   Fisher  El.   Co., 
501-505    Chartiers   Ave., 

McKees    Rocks,   Pa. 

Snyder,   F.    I., 
Ass't.   to  Gen.   Mgr., 
B.   &  L.  E.  R.  R.  Co., 
Box  456 

Pittsburgh,    Pa. 

Snyder,  Joseph, 
19  Singer  Ave., 

McKees  Rocks,  Pa. 

Snyder,  John  W.,' 
Supv'r,  Telg.  &  Sig.,  P.  R.  R., 
Eastern    &    River   Ave., 

Aspinwall,    Pa. 


Smith,  Noel  W., 
Asst.  Gen.  Mgr., 
Penna.   System, 

1009   Penna.   Station, 

Pittsburgh,   Pa. 


Snyder,  P.   H., 
Asst.   Car  Fore., 
Montour  R.   R., 
415   Mulberry  St., 

Coraopolis,    Pa. 


Smith,  P.   F.,  Jr., 
Works   Mgr., 
Penna.  R.  R., 


Altoona,  Pa. 


Snyder,   Rudolph, 
E.  H.  Foreman, 
Penna.   System, 

Monongahela   City,    Pa. 
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Snyder,  W.   II., 
228    Fernwood   St., 
20th    Ward, 

Pittsburgh,   Pa. 

Sowasli.   Chas.   B., 

Inspector,    Penna.    System, 
717    Atlantic    Ave, 

Monaca,    Pa. 

Speedy,  Fulton  E., 
Engr.,   Union   R.   R., 
137   Mills   Ave., 

Braddock,    Pa. 

Speir,    Win.    S., 

Rep.,   Lufkin    Rule    Co., 
28   Academy   Ave., 
South    Hills    Sta., 

Pittsburgh,   Pa. 

Spencer,   Robert  L., 
Warehouse   Supt., 
Penna.   System, 
Duquesne  Way, 

Pittsburgh,    Pa. 

Spielmann,  J.   A., 

1476    Dormont    Ave., 
Dormont, 

Pittsburgh,    Pa. 

Spindler,  David   G., 

Loco.   Engr.,  Union   R.   R., 
1124    Milton    Ave., 

Swissvale,    Pa. 

Sponsler,    W.    L., 

Boiler  Insp'r.,  B.  &  O.   R.   R., 
6630   Brighton   Road, 

Bellevue,  Pa. 

Spotts,   Arthur, 

Asst.  Fore.,  Penna.  System, 
1201     California    Ave., 

X.   S.,   Pittsburgh,    Pa. 

Stackman,   Albert, 

Machinist,     Penna.     Ssystem, 
Leetsdale,   Pa. 

Stafford,  .Saml.    G., 
President, 

Vulcan   Crucible   Steel   Co., 
Aliquippa,    Pa. 

Stahlman,  Miles  C, 

V.   P.   &  Gen.   Mgr's.   Dept., 
Pressed   Steel    Car   Co., 
1908  Farmers  Bank  Bldg., 
Pittsburgh,    Pa. 


Staman,    1 1.    /.., 
Gang    Fore.,   Penna.   System, 
114     Stone     St., 

Johnstown,    Pa. 

Stamets,  Wm.   K., 

4031  Jenkins  Arcade, 

Pittsburgh,   Pa. 

Stamm,   B.    B., 
Draftsman, 

Standard   Steel  Car   Co., 

Butler,   Pa. 

Stanton,   Thomas, 

Gang   Foreman   Car   Dept., 
P.   &  L.   E.   R.   R., 
2426  Reed   St., 

Pittsburgh,   Pa. 

Staples,    Julian    P., 

Mgr.   Rwy.   Equip.   Div.   Sales, 
Mac  Beth    Evans    Glass    Co., 
Chamber    of    Commerce 
Bldg., 

Pittsburgh,    Pa. 

Stark,  F.  H., 

Trav.    Car    Insp'r, 
P.    &    L.    E.    R.    R., 
1700    Ridge    Ave., 

Coraopolis,    Pa. 

Stauffer,  A.  H., 

Storekeeper,    P.  &  L.  E.  R.R., 
Russehvood   Ave., 

Mclvees    Rocks,    Pa. 

Stauffer,   J.    G, 

2309   Westmar    St., 

N.  S.,  Pittsburgh,  Pa. 

Steele,  W.   K., 

Chief  Freight  Transp'n.  Clerk, 
500   South   Ave., 

Wilkin sburg,    Pa. 

Steen,    W.    E., 

Dist.     Storekeeper, 
B.    &    O.    R.   R., 

306    B.    &    O.    Station, 

Pittsburgh,    Pa. 

Steigerwald,    H., 

Gang  Fore.,  Penna.  System, 
531    E.    North    Ave., 

N.  S.,  Pittsburgh,  Pa 
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Stevens,  L.   V., 

Secretary-Treasurer, 

Locomotive   Stoker   Co., 
Robinson  &  Darrah  Sts., 
N.    S.,    Pittsburgh,    Pa. 

Stevenson,    Walter    E., 
Mgr.    of   Sales, 

Industrial    Carbon    Co., 
702    Farmers    Bk.    Bldg., 
Pittsburgh,    Pa. 

Stewart,   James   V., 

Supt.    Finishing    Dept., 

Edgar    Thompson    Wks., 
Carnegie    Steel    Co., 

Braddock,    Penna. 

Stilwell,  K.   E., 

1215  W.  Water  St., 

Elmira,   N.   Y. 

Stoller,  Karl   M., 
Mech.   Expert, 

Loco.   Stoker   Co., 
313   Dalzell   Ave., 

Bellevue,  Pa. 

Stombaugh,  Jos.   C, 
Instr.  of  Firemen, 
P.    R.    R.   Co., 

Derry,    Pa. 

Stonick,   A.    E., 

Y.    .VI.   Union    R.    R. 
1308    Franklin    Ave., 

Wilkinsburg,  Pa. 

Stonick,  E.  A., 

G.   Y.   M.,   Carnegie  Steel  Co., 
15    Kemper   St., 

Pittsburgh,    Pa. 

Stoops,     F.    W., 
Asst.    R.    F.    of      E., 
Penna.     System, 
450    Jefferson     St., 

Rochester,     Pa. 

Straub,  Wm.   C, 
Dist.   Sales   Mgr., 

Chicago  Pneu.  Tool  Co., 
10   Wood    St., 

Pittsburgh,    Pa. 

Streng,   M.    H., 

Pres.,   Allegheny   Fdry   Co., 
Behan    &    Galveston    Sts., 

N.  S.,   Pittsburgh,  Pa. 
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Strohmer,  John    L., 

Mechanical    Representative, 
Franklin    Ry.    Supply    o., 
1760   Homestead   St., 

Baltimore,   Md. 

Strople,   G.    H., 

Supervisor,  B.  &  O.  R.  R., 

Callery,    Pa. 

Strub,   H.   G., 

Assistant   to   Manager, 
Clark   Car   Co., 
1639   Oliver   Bldg., 

Pittsburgh,    Pa. 

Stucki,   A., 
Engineer, 
419  Oliver  Bldg., 

Pittsburgh,    Pa. 

Stump,   O.    C, 

2nd    Asst.    Fore.,    Penn.    Sys. 
427    Vermont    Ave., 

Rochester,    Pa. 

Stumpf,  F.  L., 

Gen.  A.   B.  Steam  Heat 

Inspector,  P.   R.   R., 

407  Maple  Ave., 

Sharpsburg,  Pa. 

Styers,  J.   V., 

General   Freight   Agent, 

B.  &  L.   E.   R.   R., 

Union  Arcade, 

Pittsburgh,    Pa. 

Suckfield,  G.  A., 

Asst.    Mech.    Eng'r., 
Pressed  Steel   Car  Co., 

McKees  Rocks,  Pa. 

Suckling,    R.   C, 
Secretary, 

Standard   Steel   Spring  Co., 
Coraopolis,    Pa. 

Sullivan,    M.   J., 

Inspector  of  Stores, 
P.  &  L.  E.  R.  R., 
43   Highland   Ave., 

McKees  Rocks,  Pa. 

Summerfield,    D.    \V., 
Purch.    Agt., 

P.    &    W.    Ya.    Ry., 
405    Wabash    Blag., 

Pittsburgh,    Pa. 


Sutherland,  Lloyd, 
Storekeeper, 
P.  &  L.  E.  R.  R.  Co., 
227  Radcliffe  St.. 
CorlL-s   Station, 

Pittsburgh,    Pa. 

Sutter,  Chas., 

Carpenter,  P.   &  L.    E.    R.   R., 
121    Carrick  Ave., 

Mt.  Oliver,  Pittsburgh,  Pa. 

Suydam,    R.    S.. 
President, 
M.   B.   Suydam   Co., 

61st  and  Butler  Sts., 

Pittsburgh,    Pa. 

Swanger,  B.  H., 

Clerk.   Penna.   System, 
7027    Bennett    St.. 

Pittsburgh,    Pa. 

Swartz,  H.  E., 
Ass't.   Treasurer, 

Pressed   Steel   Car   Co., 
Farmers    Bank   Bldg.. 

Pittsburgh,    Pa. 

Swartz,  O.  W., 
Test.  Dept., 

W.  A.   Brake  Co., 
706   Middle    Ave., 

Wilmerding,    Pa. 

Swift,  W.  G.. 

Ass*t  to  Pres't.  Clark   Car   Co., 
Sherwood    Road, 

YVilkinsburg,   Pa. 

Sykes,   Arthur, 
"Fore.,   P     &   L.   E.   R.    R.. 
91    Coitsville   Road, 

E.   Youngstown,   Ohio 

Taiclet.  John   A., 

Wreck  Master.    Penna. 
Lines    West, 

1102    Morrison    Ave., 

N.  S.,  Pittsburgh,  Pa. 

Tanner,    Chas.    L, 
Draftsman, 

Monon.   Rv.  Co., 
209   Fifth   Ave., 

Brownsville,    Pa. 

Tarr,    Chas.    F., 

Machinist,    Penna.    System, 

Verona,   Pa. 


Tarr,    Geo.    B., 

Foreman,    Penna.    System, 
615   South  Ave., 

Verona,   Pa. 

Tate.  James  B., 
Purchasing    Agent, 

Pressed    Steel    Car    Co., 
Farmers    Bank    Bldg., 

Pittsburgh,    Pa. 

Tate,    R.   G., 

G.  Y.  M.,  B.,  R.  &  P.  R.  R., 
911   E.  Mahoning  St., 

Punxsutawney.   Pa. 

Tate,  Ralph  H.. 

Gen'l.    Mgr.    Sales,    Penna. 
Casting  &  Machine   Wks., 
1072    Frick    Bldg.    Annex. 
Pittsburgh,    Pa. 

Taylor,   H.   G., 

Pres.,   Ball    Chemical    Co., 
1201   Fulton   Bldg., 

Pittsburgh,    Pa. 

Taylor,    Leonard   C.    G., 
Assistant   Foreman, 
Penna.   System, 
1702    Irwin    Ave., 

N.    S.,    Pittsburgh,    Pa. 

Tavlor.  W.  H, 

Rep.,  Nat.  Lead  &  Oil 
Co.  of   Penna., 

Commonwealth   Bldg., 

Pittsburgh,   Pa. 

Teichart.   Ernst   G., 

Road   Master,   Union    R.    R., 
1027   Lincoln   Ave., 

Duquesne,   Pa. 

Temple,  H.  H., 

Gen.  Supt,  P.  &  W.  Va.  Rv., 
339   Wabash    Bldg., 

Pittsburgh,   Pa. 

Ternent,    H.    T., 

R.  H.  Clk  ,"  B.  &  O.  R.   R., 

4259    Saline    St., 

E.    E.,    Pittsburgh,    Pa. 

Thiele.  C.   F., 

Chief  Car  Inspector, 
Penna.    Svstem, 
5762   Baum   Blvd.,  Apt.  3, 

Pittsburgh,   Pa. 
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Thomas,   Chas., 

Asst.  Train   Master, 
P.  &  L.   E.   R.   R.   Co., 
332  Maple  Terrace, 

Pittsburgh,    Pa. 
Thomas,  E., 
Superintendent, 
Union   R.   R.   Co., 

East   Pittsburgh,   Pa. 

Thomas,  E.   K., 

Service    Dept.    Dearborn 
Chemical   Co.. 

710  Earmers   Bk.    Bldg., 

Pittsburgh,    Pa. 

Thomas,  Frank  B., 
Chief   Draftsman, 
\V.   A.   B.   Co., 

529   Jeannette    St., 

W'ilkinsburg,    Pa. 

Thomas,    G.    N., 

Gen.   Agt.,    Wabash    R.   R., 
230    Fifth    Ave., 

Pittsburgh,    ra. 

Thomas,  W.   H  , 
Super.    Agent, 

P.  &  L.  E.  R.  R.  Co., 

Connellsville,    Pa. 

Thompson,  A.   W., 
President, 

Philadelphia    Co., 
435   Sixth  Ave., 

Pittsburgh,    Pa. 

Thompson,    C.    II., 
Yard   Master, 

Union    R.    R.    Co., 
420   Todd    St.. 

Wilkinsburg,    Pa. 

Thompson,    L.    D., 

Gang   Fore.,   Penna.   System, 
c-o     Enginehouse     Foreman, 
Pitcairn,    Pa. 

Thurlby,  A.  R., 

Road    Foreman    of   Engines, 
P.  &  L.  E.  R.  R., 

McKees   Rocks,  Pa. 


Tozer,    R.    J., 

Gen.    Agt.,    Northern 
Pacific  Rv., 

518  Park   Bldg., 

Pittsburgh,  Pa. 

Trueblood,    H.   J., 

Salesman,     Chicago 
Pneumatic   Tool    Co., 
10    Wood    St., 

Pittsburgh,    Pa. 

Tucker,     Tohn     T., 
R.    R.    Dept., 
Jos.   Dixon   Crucible   Co., 
803     Finance    Bldg., 

Philadelphia,    Pa. 

Tucker.   J  no.    L., 

5175   Liberty   Ave.. 

Pittsburgh,    Pa. 

Tunimon,    J.    H., 

Smith    Fore.,    Penna.    Sstyem, 

517    Connecticut    Ave.. 

Rochester,    Pa. 

Turner,    F.    M., 

General    Superintendent, 
A.  &  S.  S.  R.  R.  Co., 

Cor.   10th  and   Muriel  Sts., 
S.  S.,   Pittsburgh,   Pa. 

Turner,   J.    J., 

Senior   Vice-President, 
Pennsylvania    Lines, 
909   Penna.   Station, 

Pittsburgh.    Pa. 

Turner,    T.    S., 
Sales    Agent, 

Pressed  Steel   Car  Co  , 
55    Broad    St., 

New    York,    X.    Y. 

Turner,  L.  H., 

Supt.   Motive   Power, 
P.  &  L.  E.  R.   R.  Co., 
General    Office, 

Pittsburgh,   Pa. 


Townsend,  J.   R, 
Traffic   Manager, 
National   Tube   Co., 
1922   Frick   Bldg., 

Pittsburgh,   Pa. 


Turner,    Stanley   K., 
Mgr.    R.    R.    Dept., 
A.    M.     Byers    Co.. 

410    Union    Bank    Bldg., 

Pittsburgh,   Pa. 
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futwiler,   L.    11., 

Div.   Account.,   B.  &  I  >.   R.    R., 
Edgewood    Apts., 

515    W.    Hutchinson    Ave., 
Edgewood,    Pa. 

Uhler,  J.   Lloyd, 
Metallurg 

Union    Steel    Casting    Co., 
02nd    and    Butler   Sts., 

Pittsburgh,   Pa. 

Unger,  J.   S., 

Manager,   Central    Research 
Bureau,   Carnegie   Steel    Co., 
1054   Frick   Annex    Bldg., 
Pittsburgh,    Pa. 

Ulley,   E.  H.. 

vice    Pres.    &    Gen.   Mgr., 
B.  &  L.  E.   R.   R.  Co., 

Union   Arcade, 

Pittsburgh,   Pa. 

Vallney,   M.  T., 

Mcch.    Ener.,    Freedom    Oil 
Works   Co., 

1512  Fallowneld  St., 

Pittsburgh,    Pa. 

Van  Yranken,    S.    E., 
Purchasing   Agent. 

Locomotive    Stoker   Co., 
30    W.    General    Robinson. 
X.   S.,   Pittsburgh,   Pa. 

Vissering,   Harry, 
President, 

Harrv   Vissering   &    Co., 
14    E.   Jackson    Blvd., 

Chicago,    111. 

Yono,     Dominck, 

Timekeeper,  P.   &  L.  E.  R.  R., 
502    Cuff    Avenue, 

Monongahela,     Pa. 

Waggoner,   R.   E., 
Chief    Steam    Engr., 
Carnegie   Steel   Co., 

116    X.    Fairmount    Ave  , 
Pittsburgh,    Pa. 

Wahlert,  H.  A., 

Rep.,   Westinghouse 
Air  Brake   Co., 

1932    Xo.    Broadway, 

St.  Louis,   Mo. 


Walker,   E.    H.. 

Pres.,    Walker     Drat: 
<  m  ar    Corp'n, 
233    Broadway, 

New  York,   N.    Y. 

Walker,  J.   \Y, 
Chf.     Inspr., 

Penna.    System, 
521     Penna.    Station, 

Pittsburgh,    Pa. 

Walter,    ("has.    A., 

Die    Engr.,   P.   S.    C.    Co., 
4    Lawson    Ave, 

Crafton,    Pa. 

Walter.   W.    A., 
Fore.,   P.    R.    R., 
216    Fifth    St., 

Oakmont,    Pa. 

Walther,   G.   C, 

Gen.   Foreman,   P.   R.   R., 

Verona,    Pa. 

Ward,    Frank    B., 

Frank    B.   Ward   Co.. 
501    Park    Bldg., 

Pittsburgh,    Pa. 

Ward.    X.    H., 

R.    F.    of   E., 

P.   &   L.   F.   R.   R., 

3222    Sacramento    St., 

Pittsburgh,    Pa. 

Warfel.    T.    A., 
Manager, 

Air   Reduction  Sales   Co., 
1116    Ridee    Ave., 

X.    S.,    Pittsburgh,    Pa. 

Warner,  E.   O., 
Representative, 

The   Xational    Malleable 
Castings   Co., 

1203    Libertv   Bldg., 

Philadelphia,    Pa. 

Washburn,  A., 

Road   Foreman    Engines, 
P.   &   L.   E.   R.   R.. 
1017  Vermont   Ave., 

Glassport,    Pa 

Watkins,   David   R., 

Gang    Fore.,    Penna.    System, 
3075    Texas    Ave., 

Dormont,    Pitts.,   Pa. 
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Watkins,   James    A., 

Gang  Fore.,  Penna.  System, 
945   Kirkbridge   St., 

N.  S.,  Pittsburgh,  Pa. 

Watson,    John, 

Round    House    Fore., 
P.   &  W.  V.   A.   Ky„ 
512   South   Ave-., 

N.    S.,   Pittsburgh,    Pa. 

Watts,  J.  J., 

Enginernan,  P.  &  L.  E.  R.  R., 

707    Frederic    St., 

McKces  Rocks,  Pa. 

Way,    Lewis    A., 

Vice    President    Duquesne 
Steel    Fdry    Co., 

L'oraopolis,    Pa. 

Weaver,    J.    R., 

Gang   Fore.,    Penna.   System, 
1483    Franklin    St., 

Johnstown,     Pa. 

Weaverling,    C.    J., 
Secy,  to   Supt., 

B.  &  O.  R.  R.  Co., 
B.    &    O.    Station, 

Pittsburgh,    Pa. 

Weaverling,   J.    H., 
Chief   Dispatcher, 
B.   &  O.    R.   R-, 
310  B.   &  O.  Depot. 

Pittsburgh,   Pa. 

Webster,    H.    D.. 
Engr.,    of    M.    P., 
B.   &   L.   E.   R.   R., 
y>2   S.   Main   St., 

Greenville,  Pa 

Weisbrod,   J.   F., 

Asst.   to    President, 

National  Car  Wheel   Co., 
1305    Keystone    Bldg., 

Pittsburgh,   Pa. 

Weissert,    W.   J., 
Mach.    Fore.. 

P.   &  W.  Va    Ry., 

515    E.    Main    St., 

Carnegie,    Pa- 

Weller,    Lincoln, 

C.  C,  M.  of  W..  Union  R.  R., 
435    Ross    Ave., 

Wilkinsburg,    Pa. 


Wells,    W.    W., 
Gen.   Loco.   Fore., 
P.    &   W.    Va.    Ry., 
R.    F.    D.    No.    8, 
Crafton    Sta., 

Pittsburgh,    Pa. 

Welty,   C.   L., 
Loco.    Engineer, 
B.   &  O.   R.   R.   Co., 
4148  Windsor  St., 

Pittsburgh,   Pa. 

Wendt,    Edwin    F.. 
Consulting  Engr., 
Union   Trust    Bldg., 

Washington,    D.    C. 

Wenrich,    M.    L., 
R.    F.   of   Engs., 
Penna.    R.    R.    Co., 
2608    Beale    Ave., 

Altoona,    Pa. 

White,    Chas.    C, 
Ass't.  Foreman,  P.  R.  R., 
374    Broadway    St., 

Pitcairn,    Pa. 

White,    J.    W., 
Master    Tinner, 
Penna.    System, 
7239    Idlewild   St., 

Pittsburgh,     Pa. 

Wickham,   Chas.   M., 
Traveling   Engr., 

Loco.    Superheater    Co., 
26    Royal   St., 

Allston,   Mass. 

Widmeier,    L.    \\T., 
Dist.   Sales    Mgr., 
Amer.   Flexible   Bolt   Co., 
340   Leader  News   Bldg., 

Cleveland,    Ohio 

Wiesemann,  Harry   C, 
Gang  Fore.,  Penna.  System, 
750   Franklin   St., 

Johnstown,   Pa. 

Wildin,  G.  W., 
General    Manager, 

Westinghouse   A.    B.    Co., 

Wilmerding,   Pa. 

Wilkoff,   L.    C, 

Secretary  and  Treasurer, 
Youngstown  Steel  Car  Co., 
Niles,    Ohio 
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Williams,    Ernest    V., 
S.   M.   P.,  B.   R.   &   P.   Ry., 
17    Rumbarger   Ave, 

DuBois,    Pa. 

Williams,    Irving, 
Asst.    M.    M., 
Penna.     System. 

Harrisburg,    Pa. 

Williams,   John    H., 

Gang   Fore.,    Penna.    System, 
1111    Pennsylvania    Ave., 

X.   S.,"  Pittsburgh,  Pa. 

Williams,  R.  W., 

Rep'r.,  W.  A.    B.   Co., 
200    Westinghouse    Bldg., 

Pittsburgh,    Pa. 

Williamson,    A.    G., 

Signal  Engr.,  Pittsburgh 
Train    Control    Co., 

1604    Pennsylvania    Ave., 
Pittsburgh,   Pa. 

Williamson,   J.   A., 

Draftsman,   Montour   R.    R., 
1532  Vance   Ave., 

Coraopolis,    Pa. 

Willoughby,    Frank    R., 
Clerk,    Penna.    System, 
317    Penna.    Station, 

Pittsburgh,     Pa. 

Wilson,    D.    L.. 

Insp'r.   of  Transportation. 

P.  &  L.   E.  R.  R.  Co., 
20  Stanley   St..   Crafton   Sta., 
Pittsburgh,   Pa. 

Wilson,   R.   S., 
Car   Distributor. 
Union   R.  R.   Co., 
2013  Hampton   St.. 

Swissvale,    Pa. 

Wilson,  W.  J., 
920   Second    St., 

McKees   Rocks,  Pa. 

Winell,  Karl. 

Checker.    P.    S.    C.    Co., 
225    Fingal    St., 

Mt.    Washington    Station, 
Pittsburgh,   Pa. 


Wing,    Walter    S., 

E.    S.    Mgr.,    Universal 
Portland    Cement    Co., 
524  Frick    Bldg., 

Pittsburgh,    Pa. 

Winn,   Chas.    F., 
District    Manager, 

The   Bird-Archer  Co., 
First    Nat.    Bank    Bldg., 

Pittsburgh,   Pa. 

Wolf,   H.   M., 

Road    Foreman    of    Engines, 
P.  &  L.   E.   R.   R., 
188  McKinnie  St., 

Youngstown,    Ohio 

Wolfersberger,   S.   C, 
Asst.   Supt., 

B.  &  O.  R.  R.  Co., 
So.   Main  Cross   St., 

Somerset,    Pa. 

Wolowski,  T.  L., 

Shop   Insp'r.,   P.   R.   R.. 
Care    M.    M., 

Verona,    Pa. 

Woodbridge,    H.    C, 

Rep.,  Loco.  Stoker  Co., 
245  Rugby  Ave., 

Rochester,   N.    Y. 

Woodburn,    C.    D., 
Storekeeper, 

P.    &   W.    Va.    Ry.. 
611    Gormley    Ave., 

Carnegie,    Fa. 

Wright,   C.   W., 

Sec'y-,  Steel  Car  Forge  Co., 
426  Frick  Bldg., 

Pittsburgh,    Pa. 

Wright,  John   B.. 

Asst.    Dist.    Manager, 
W.  A.   B.  Co., 

Wilmerding,    Pa. 

Wright,   Leo   F., 

Gen.    Fore.,    Penna.    System, 
109  Digman   St., 

Carnegie,    Pa- 

Wright,   R.  V., 

Managing    Editor, 

Railway  Age  Gazette, 
Woolworth   Bldg., 

New  York,   N.   Y. 


257 


Wyke,   T.   W.,  Yohc,  J.   B.,  Jr., 

traveling  Engr.,  Union   R.  R.,  Supt.,  P.  &  L.  E.  R.  R.  Co., 

129  Linden  Ave.,  Pittsburgh,    Pa. 
Edgewood   Park, 

Swissvale,   Pa. 

Zilian,  Ralph  E, 

Yeager,   J.,  Gang    Fore.,    Penna.    System, 

Tele.    Op'r.,   B.   &   O.    R.    R.,  1336    Pennsylvania    Ave., 

1225   Creedmoor  Ave.,  N.   S.,  Pittsburgh,   Pa. 
Pittsburgh,    Pa. 

Yohc,  J.    B.,  Zimmerman,  Samuel, 

Vice-President    &   Gen.    Mgr.,  Asst.    Gang    Fore.,     P.     &    L. 

P.   &  L.   E.   R.   R.   Co.,  R.    R.,    Car    Department, 

General  Office,  316    Russellwood    Ave., 

Pittsburgh,    Pa.  McKees  Rocks,  Pa. 
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A.  R.  A.  Standard  "D"  Coupler 

Penn   Coupler 

Pitt   Coupler 

for  Cars  and  Locomotives 


Pitt   Pivoted   Coupler 

designed  especially  for 

Passenger  Euipment   Cars 

Steel  Castings,   Forging  Billets  and  Ingots, 

and 

Rolled  Steel  Bars 


The  McConway  &  Torley  Company 

Pittsburgh,  Pa. 

Duplex  Locomotive  Stoker 

Fires    Lump    Coal    Same   As   Used   On 
Hand    Fired    Engines    Or    Slack    Coal 

Mechanical  Coal  Pushers 

For    Locomotive    Tenders 

4800  of  Our  Stokers 

In   Service  on  76  Railroads 
Manufactured  and   For  Sale  by 

Locomotive  Stoker  Co. 

Main  Office  and  Works,  Pittsburgh,  Pa. 

50  Church  Street  Munsey   Bldg.         Railway  Exchange 

New  York  Washington,  D.  C.  Chicago 


CAR    LIGHTING 

COMPLETE  EQUIPMENT 

FLECTRIC  OR  GAS 


The  Safety  Car  Heating  and  Lighting  Co. 

New  York     Chicago     St.  Louis     Boston     Philadelphia      San  Francisco      Montreal 


KING 


METALLIC 
PACKINGS 


THE  KING  RING  IS 
IN  2  PARTS  ONLY 


for  Locomotive 
Piston  Rods,  Valve 
Stems  and  Air  Pumps 

SIMPLE 

SUBSTANTIAL 

STEAM-TIGHT 


The  U.  S.  Metallic  Packing  Co. 

PHILADELPHIA 


Johns-Manville  Railroad  Products 


Locomotive    Lagging 

Locomotive    Spiral    Pipe    Covering 

Locomotive  Packings,  including  Air 
Pump,  Throttle,  Valve  Stem,  Cab 
Cock,    Gaskets,    etc. 

Pipe  Coverings  for  all  classes  of  service 
Sheet    Packings 
High  Temperature  Cements 
Steam    Traps 
Insulating    Cements 
Electrical    Supplie" 
Asbestos    Roofing"8 


Asbestos    Shingles 

Corrugated    Asbestos    Roofings 

Industrial     Flooring 

Transite    and    Ebony    Asbestos    Wood 

Transite    Smoke    Jacks 

Refrigerator    Car    Insullation 

Steel    P'assenger    Car    Insulation 

Expander  Rings  for  Air  Brake  Cylin- 
ders 

No.  82  Moulded  Packing  Cups  and 
Expander  Rings  for  Power  Reverse 
Gear    Cylinders 


JOHNS-MANVILLE   Incorported 

Madison  Ave.  and  41st  Street, 

Branches  in  56  Large  Cities.  NEW  YORK  CITY 


RAILWAY    STEEL-SPRING    COMPANY, 

Springs, 

Steel  Tired  Wheels, 

Locomotive  and  Car  Wheel  Tires. 

GENERAL  OFFICE,  30  CHURCH   STREET,  NEW   YORK 

BRANCH  OFFICES:— CHICAGO,  ST.    LOUIS.    ST.    PAUL,    WASHINGTON,  D.  C 


BY  ANY  OTHER  NAME 

The  HUNTOON  ECONOMY  BRAKE  BEAM  would  still 
be  an  economical  appliance.  The  lack  of  annoyance  ac- 
complished by  the  reversible  strut  allows  for  distinct  economy. 
Its  exceptional  design  warrants  the  highest  efficiency  in  a 
brake  beam. 

For  that  reason,  whenever  the  best  is  desired,  specify 
HUNTOON    ECONOMY    BRAKE    BEAM. 

JOLIET  RAILWAY  SUPPLY  CO. 

Northwestern    Malleable    Iron    Co.,   Prop. 
Railway    Exchange    Building,    CHICAGO. 


This  Space  For  Sale 


STANDARD  STEEL  CAR  COMPANY 

(General  Offices.  Frick  Bldg.,  PITTSBURGH,  PA.  (  BUTLER,  PA. 

OFFICES  \  NEW  YORK  :     170  Broadway  WORKS  \  NEW  CASTLE,  PA. 

(.CHICAGO:     Fisher  Building  (  HAMMOND,  IND. 

STEEL   AND    COMPOSITE 

FREIGHT  CARS 

For  all  Classes  of  Service,  from  our  Standard  Designs, 
or  according  to  Specifications  of  Purchasers. 

Steel  Car  Underframes 

TRUCKS.   BOLSTERS,  BRAKE  BEAMS,  ETC 

Capacity  50,000  Cars  per  Annum     SSBSS 


Union  Steel  Casting  Company, 

PITTSBURGH,  PA. 

Steel  Cast  Locomotive  Frames,  Driving 

Wheel  Centers,  and  Miscellaneous 

Locomotive  Castings. 

Vanadium  Steel  Castings  a  Specialty 


CAR   HEATING 

VAPOR  CAR  HEATING  CO.,  INC. 

RAILWAY   EXCHANGE 

Chicago 

New  York,  30  Church  St.  Washington,  D.  C,  Munsey  Bldg 

Boston,  53  State  St.  Philadelphia,  Commercial  Trust  D.'dg. 

St.  Paul,  Merchant  Nat.  Bank      San  Francisco,  Hobart  Bldg. 
Montreal,   Canada,   65    Dalhousie    St. 


PRESSED  STEEL  CAR  GO. 


MANUFACTURERS  OF- 


FREIGHT  and  PASSENGER 

^CARS=- 

CASTINGS  FORGINGS 

BOLSTERS  BRAKEBEAMS 

TRUCKS  UNDERFRAMES 

GREY  IRON  WHEELS 

COMPLETE  FACILITIES  FOR  REPAIRING  CARS 

OFFICES 

New  York  Pittsburgh  Chicago  St.  Paul 


This  Space  For  Sale 


Establ'shed    1832  Incorporated  1900 

M.  B.  SU  YDAM  COMPANY 

Paint  and  Varnish  Makers 

Complete  Line  Of 
PAINTS,     COLORS,     VARNISHES    &    JAPANS 

Telephone  General    Offices 

Island  and  Preble  Avenues 
Cedar  -  3148  North    Side,    Pittsburgh 


Ttiis  Space  for  Sale. 
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